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ABSTRACTS OF NORTH AMERICAN GEOLOGY 
INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with small cir- 
culation (such as dissertations, open-file reports or memorandums) or 
of other papers presented orally at meetings. 

The Abstracts is an additional reference tool but does not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology are published each year. The 
Bibliography includes citations and subject index for a calendar year. 

The numbers assigned to the abstracts in this publication are for 
reference in using the index; they are not order numbers. Publications 
cited here in abstract form are available in most geological libraries 
or through interlibrary loan. 

Abstracts of North American Geology and the Bibliography are 
prepared by use of computer techniques. Each abstract, along with its 
indexing, is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month is published in the form of 
the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub- 
sequently be retrieved according to the terms used in the index. 

A list of journals commonly cited in Abstracts of North American 
Geology may be obtained by writing to the U.S. Geological Survey, 
Washington, D. C. 20242. 

The abstracts in this issue were prepared by Georgianna D. Conant, 
Howard R. Cramer, Katherine A. Friberg, Andrew Griscom, Richard 
E. Grant, Bettie S. Hackman, Virginia M. Jussen, Mukhtar A. Khan, 
Elisabeth S. Loud, R. A. Loney, Mildred C. Mead, A. Thomas 
Ovenshine, John Pojeta, Jr., Daniel R. Shawe, J. W. Taylor, 
MarthaS. Toulmin, Dorothy B. Vitaliano, and Holly C. Wagner. 
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ABSTRACTS 


02818 Abdel-Monem, Abdalla A.; Kulp, J. Laurence. Paleogeography and the source 
of sediments of the Triassic basin, New Jersey, by K-Ar dating: Geol. Soc. America 
Bull., v. 79, no. 9, p. 1231-1241, illus., tables, 1968. 


The detrital phases of sedimentary rocks are found to retain their Ar-40:K-40 ratio 
during weathering and sedimentation cycles. Therefore, under favorable sedimentary 
conditions, where the authigenic components are negligible, K-Ar isotopic 
measurements on bulk sedimentary rocks can be useful in tracing the detrital 
material to their source rocks. K-Ar measurements on the Upper Triassic Newark 
group of red sandstones and shales in New Jersey demonstrate that more than one 
source contributed to the filling of the Triassic basin.— Authors’ abstract 





Acaroglu, Ertan R. See Graf, Walter H. 02820 


02858 Acaroglu, Ertan Riza. Sediment transport in conveyance systems [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 166B, 1968. 


Addicott, Warren O. See Bradley, William C. 02845 


APART a TES COENEN 


Agenbroad, Larry D. See Haynes, Vance. 03220 


03044 Agyei, E. K.; McMullen, C. C. A study of the isotopic abundance of boron 
from various sources: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 921-927, 
illus., tables, 1968. 


The absolute ratio of B-11:B-10 has been determined for boron from different 
terrestrial sources with a precision of 0.2 percent (two standard errors) and a 
reproducibility of 0.2 percent (half range). Values fall in the range 4.108 to 3.987 
(i.e. 3 percent variation) and give a corresponding range in. the,boron atomic weight 
of 10.814 to 10.810 (0.04 percent variation). The absolute ratios are 7 percent lower 
than those reported by early workers, but are in accord with the results of recent 
investigations. Igneous rocks and boric acid are found to have high isotopic ratios, 
whereas Tokyo Bay water posesses a value for B-11:B—10 near the mean.—Authors’ 
abstract 


Aikman, R.P. See Benedict, L. G. 02802 


02612 Aki, Keiiti. Seismic displacements near a fault: Jour. Geophys. Research, v. 
73, no. 16, p. 5359-5376, illus., table, 1968. 


Ground motion at only 80 m from the San Andreas fault was recorded during the 
Parkfield earthquake of June 28, 1966. Seismic displacements obtained from 
accelerograms are compared with synthetic seismograms calculated for a moving 
dislocation model. Excellent agreement was obtained between observed and 
theoretical seismograms. From this comparison, it was concluded that the fault 
dislocation was about 60 cm, a value an order of magnitude greater than the fault 
offset observed at the surface. The discrepancy was attributed to decoupling of 
a thin surface layer. The fault depth within the basement rock was found to be 
about 3 km, which is significantly smaller than the depth of the aftershock zone. 
This discrepancy was attributed to the effect of increasing friction with depth which 
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momentarily prevented downward extension of rupture during the main shock. 
from Author’s abstract 


03129 Alexander, E. C.; Manuel, O. K. Xenon in the inclusions of Canyon Diablo 


and Toluca iron meteorites: Earth and Planetary Sci. Letters, v. 4, no. 2, p. 113 
117, illus., table, 1968. 


The concentration and isotopic composition of xenon is reported in two samples 
of Canyon Diablo graphite and in three coexisting mineral phases from a silicate 
inclusion of Toluca. The existence of large Xe-129 anomalies in iron meteorites 
is confirmed. Formation intervals of about 200 m.y. after an initial I-129/I 
127=3x10~* are calculated. Within the limits of experimental error the xenon 
appears to be a mixture of atmospheric and average—carbonaceous—chondrite-type 
xenon. No fissiogenic xenon could be identified.— Authors’ abstract 


02673 Allen, J. R. L.; Dineley, D. L.; Friend, P. F. Old Red Sandstone basins of 


North America and northwest Europe, in Internat. Symposium on the Devonian 
System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 69-98, illus., tables, 1967 [1968]. 


Non-marine Devonian rocks occur in several areas on each side of the Atlantic 
and exhibit similar characters. The formations are for the most part strongly distinct 
from the rocks beneath and their areal extent may be limited by contemporary faults, 
flexures, or marked facies change. Thicknesses vary from nil to several thousand 
meters, commonly within short distances. In Scotland, Appalachian Canada, and 
Greenland contemporary volcanism was occasionally extensive. Although each 
outcrop area possesses a distinctive vertebrate fauna which may include agnatha, 
“placodermi” and osteichthyes, correlation on the basis of these and plant remains 
is possible. Sedimentary features indicating fluvial, lagoonal or inter-tidal conditions 
are numerous. A variable climate, locally warm-—humid, is commonly indicated and 
the structural settings of depositional areas are commonly upland fronts and 
intermontane basins.—from Authors’ abstract 


02815 Allen, James E. New species of Sepiida (Mollusca, Cephalopoda) from the 


Eocene of the Gulf Coast: Tulane Studies Geology, v. 6, no. 1, p. 33-37, illus., 
1968. 


Belemnosella floweri, from the Upper Eocene, Moodys Branch Formation, in 
Louisiana, and Belemnosella palmerae from the same location are described and 
illustrated. Three species of Belosaepia are also described and illustrated. They 
are: B. vokesi, from middle Eocene Gosport Sand beds in Alabama, B. stenzeli, 
from the middle Eocene Cook Mountain Formation in Louisiana, and B. jeletzkyi, 
from the same location. These reports extend the ranges of the genera.— HRC 


Alsop, L.E. See Chander, Ramesh. 03111 


03025 Am. Assoc. Petroleum Geologists; Society of Economic Geologists; SEPM. 


(Pacific Sections). Geology and oil fields, west side southern San Joaquin Valley 
43d Ann. Mtg., 1968, Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum 
Geologists, Pacific Sec., 142 p., illus., tables, geol. map, 1968. 


This guidebook contains three general papers, seven papers on petroleum, two on 
paleontology, four non-petroleum (general geology) papers, and road guides for 
two different field trips; each is cited separately —HRC 


02916 Amos, Dewey H.; Finch, Warren I. Geologic map of the Calvert City quadrangle, 


Livingston and Marshall Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map 
GQ-731, scale 1:24,000, section, text, 1968. 


The chief resources in the Calvert City quadrangle are: limestone, large amounts 
from the Salem and Warsaw Limestone; gravel, chiefly from continental deposits, 
but small amounts from gravel ridges and the Tuscaloosa Formation; sand from 
the McNairy Formation; and ground water in large quantities from sand and gravel 
and the McNairy. Engineering properties of surficial deposits, gravel, clay, sand, 
limestone, and chert are evaluated in terms of best land use and for foundations. 
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Caverns for storage of large quantities of industrial, liquified gases have been 
excavated about 425 feet below ground surface in the Fort Payne Formation. The 
area has had a long history of seismic activity; therefore, structures, particularly 
those founded on unconsolidated clay and silt, should be made earthquake 
resistant—-MCM 


02670 Amsden, T. W.; Caplan, W. M.; Hilpman, P. L.; McGlasson, E. H.; Rowland, 


T. L.; Wise, O. A., Jr. Devonian of the southern mid-continent area, United States, 
in Internat. Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: 
Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 913-932, illus., 1967 [1968]. 


Devonian strata crop out in parts of Oklahoma, Arkansas, and Texas, and are 
present in the subsurface over much of eastern Kansas, southern and eastern 
Oklahoma, northern and central Arkansas, and central and western Texas. 
Devonian strata have not been penetrated in Louisiana. Three lithofacies are 
represented: Woodford-Chattanooga-Percha-Houy Shales; an older 
carbonate lithofacies, with varying amounts of chert; and a novaculite lithofacies 
cropping out in the Ouachita Mountains of Arkansas and Oklahoma, and the 
Marathon region of West Texas. The age of this sequence is uncertain, but there 
may be strata representing Lower, Middle, and Upper Devonian. Devonian strata 
produce substantial quantities of oil or gas in parts of several states.—from Authors’ 
abstract 


02997 Amsden, T. W. Upper Silurian (Wenlockian and Ludlovian) and Lower 


Devonian brachiopod faunas in the central United States [abs.], in Symposium of 
Silurian—Devonian boundary and stratigraphy of Lower and Middle Devonian, 3d 
Internat., Leningrad, 1968, Abs. Proc.: Leningrad, Akad. Nauk SSSR, p. 12-13, 
1968. 


02624 Amsden, Thomas W. Articulate brachiopods of the St. Clair Limestone (Silurian), 


Arkansas, and the Clarita Formation (Silurian), Oklahoma: Jour. Paleontology, 
v. 42, no. 3, supp. (Paleont. Soc. Mem. 1), 117 p., illus., tables, 1968. 


The St. Clair Limestone in north-central Arkansas has 45 species of articulate 
brachiopods in 35 genera and subgenera; the Fitzhugh Member of the Clarita 
Formation in south-central Oklahoma has 23 species in 22 genera and subgenera; 
of the combined faunas, 17 species or subspecies and 9 genera are new. Faunas 
of the two units are similar, and correlate with the Wenlock Limestone of Britain 
and the Slite and Mulde Marlstones of Gotland; correlation with the Bohemian 
Silurian is uncertain.—REG 


02954 Amsden, Thomas W.; Rowland, T. L. Silurian—-Devonian relationship in 


Oklahoma, in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 
[Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 949-959, 
illus., 1967 [1968]. 


Silurian and Devonian strata crop out in the Arbuckle Mountains—Criner Hills, and 
Ouachita Mountains. Precise age of Ouachita strata is uncertain; they are not 
considered here. Silurian and Devonian strata are also present in the subsurface 
over a large area. Silurian is entirely carbonates; Lower Devonian carbonates 
include Haragan-Bois d’Arc, Frisco, and Sallisaw Formations; Upper Devonian, 
Woodford-Chattanooga Shale continuing into the Mississippian. The pre- 
Woodford part of the section has a maximum thickness of 400-500 feet. Outside 
of Anadarko basin these beds comprise a section of discrete stratigraphic units 
separated by unconformities, producing a sequence whereby Silurian strata may be 
overlain by any one of the Devonian formations, and the Devonian by beds of 
any Silurian age, or by Ordovician. Sedimentation over most of the state was 
discontinuous.—from Authors’ abstract 


02985 Anderson, Duwayne M. -Undercooling, freezing point depression, and ice 


nucleation of soil water: Israel Jour. Chemistry, v. 6, no. 3, p. 349-355, illus., 
table, 1968. 


Certain aspects of the phenomena of undercooling and ice nucleation in soils are 
discussed with respect to recently established properties of phase boundary water 
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in soils. Nucleation temperature as a function of water content is given for 
representative clays. In view of the fact that silicate surfaces seem always to be 
separated from ice by an interfacial layer of unfrozen, liquid-like water, a new 
concept of heterogeneous nucleation is cutlined. It is proposed that ice nucleation 
occurs in the undercooled interfacial water layer at some distance removed from 
the particle surfaces. This concept, in effect, suggests that heterogeneous nucleation 
(nucleation of ice due to the influence of a substrate) in all its essential aspects 
may be only a special case of homogeneous nucleation (no substrate present) of 
water.—Author’s abstract 


Andrews, George W. See Lohman, Kenneth E. 02655 


03242 Arizona Geological Society; Titley, Spencer R. (editor). Southern Arizona 


Guidebook 3—Geol. Soc. America, Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: 
Tucson, Ariz., Arizona Geol. Soc., 354 p., illus., tables, 1968. 


This guidebook, dedicated to Harrison Ashley Schmitt, contains 24 articles of a 
general and specific nature about the geology of southern Arizona, and road logs 
for six field trips, each covering a different aspect of the geology of the region: 
volcanic geology, southwestern New Mexico-southeastern Arizona; Mesozoic 
stratigraphy and Laramide tectonics southeast of Tucson; engineering geology, 
Tucson and Benson areas; Pima mining district; Tucson Mountains; and Quaternary 
geology of the San Pedro Valley.. Each article and each road log is cited separately 
by author.—HRC 


02864 Armbrust, George Aimé. Wall rock alteration and paragenesis of the Tribag 


mine, Batchawana Bay, Ontario [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 
29, no. 1, p. 244B, 1968. 


Arnold, E.P. See Engdahl, Eric R. 02693 


02694 Arnold, E. P. Smoothing travel-time tables: Seismol. Soc. America Bull., v. 


58, no. 4, p. 1345-1351, tables, 1968. 


Various techniques for smoothing traveltime tables are discussed and a derivation 
of the most useful of these, the Method of Summary Values, is given. The results 
of applying this technique to the new traveltimes is given and discussed.—Author’s 
abstract 


02648 Asher, R. R. Geology and mineral resources of a portion of the Silver City 


region, Owyhee County, Idaho: Idaho Bur. Mines and Geology Pamph. 138, 106 
p., illus., table, geol. map, 1968. 


In this area, in the Columbia Intermontane province in the Owyhee Mts. of 
southwestern Idaho, granitic rocks of Cretaceous age are overlain by Miocene 
Pliocene basalt flows, rhyolite, and tuff interbedded with clastic sedimentary 
formations. The Owyhee Mts. originated in Late Cretaceous by arching and igneous 
intrusion. Faulting occurred during the Miocene and Pliocene; two fracture systems, 
trending northeast and north-northwest and intersecting near Silver City in the 
south, were mineralized during two periods of hydrothermal activity. Gold and 
silver mining in the area from 1863 to 1875 and 1889 to 1914 is reviewed. Owyhee 
County led the State in gold production from 1903 to 1910. The area north of 
Silver City is structurally unfavorable for mineralization, but exploration should 
be carried out to the south of the mapped area, in the zone of fracture intersection 
that localized veins near Silver City. —ESL 


02952 Audretsch, A. P. A Middle Devonian microflora from the Great Slave Lake 


area, Northwest Territories, Canada, in Internat. Symposium on the Devonian 
System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. 
Petroleum Geologists, p. 837-847, illus., 1967 [1968]. 


A well-preserved spore assemblage was recovered from the Middle Devonian Buffalo 
River Shales in the Great Slave Lake area, Northwest Territories. Eighteen spores, 
two chitinozoans and five acritarchs are described. No spores with bifurcated 
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processes were noted. The spore assemblage is similar to that described by Naumova 
(1953) from the Middle Devonian of the Russian platform.—Author’s abstract 


03135 Aumento, F.; Wanless, R. K.; Stevens, R. D. Potassium—argon ages and spreading 
rates on the Mid-Atlantic Ridge at 45° North: Science, v. 161, no. 3848, p. 1338- 
1339, table, 1968. 


K-Ar dates obtained from extrusives collected on a traverse across the Mid-Atlantic 
Ridge at 45° N. are consistent with the hypothesis of ocean-floor spreading. The 
dates suggest a spreading rate in the range of 2.6 to 3.2 cm per yr near the axis 
of the ridge; the rate agrees with that computed from fission-track dating of basalt 
glasses. Additional data for a basalt collected 62 km west of the axis gives a 
spreading rate of 0.8 cm per yr, which is similar to the rate inferred from magnetic 
anomaly patterns in the area. Reasons for the difference in calculated spreading 
rates are discussed.— Authors’ abstract 


Aumento, F. See Fleischer, R. L. 03136 
Baars,D.L. See Poole, F. G. 02669 

Babu,S.K. See Cameron, A. R. 902990 

Backus, George E. See Gilbert, Freeman. 03119 
Baerreis, David A. See Bender, Margaret M. 02751 
Bagley,M. See Miller, D. K. 02686 

Baird, J.G. See Seigel, H. O. 02756 


02812 Baker, B. L.; Hodgson, G. W. Chlorins in recent marine sediments on the North 
Atlantic continental shelf off Nova Scotia (Canada): Chem. Geology, v. 3, no. 
2, p. 119-133, illus., tables, 1968. 


Pheophytins are the most abundant chlorins (0.001-30 ppm) in recent sediments 
in a 7,500 sq km region off the southeast coast of Nova Scotia. Pheophorbides 
are in the range 0.01-0.16 ppm. Metal complexes of pheophytins and pheophorbides 
range from 0.001-0.4 ppm. Little relationship of pigment content with geographic 
distribution and water depth is evident although there are indications of sediment 
facies control on the pigment composition and abundance. Comparison of the 
sediment pigments with those of soils and river sediments suggests that the marine 
pigments may be derived from terrigenous sources.— Authors’ abstract 


Baker, B. L. See Hodgson, G. W. 02836 
Bales, William E. See Emilia, David A. 03143 


02944 Banks, Harlan P. The stratigraphic occurrence of early land piants and its 
bearing on their origin, in Internat. Symposium on the Devonian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 721-730, illus., tables, 1967 [1968]. 


All structures that have been reported to be Silurian or Lower Devonian should 
be subjected to close scrutiny; many will be found to lack those characteristics which 
are common to land plants. Only specimens that are unequivocally land plants 
should be included in hypotheses as to the time of, or mode of, origin. At present, 
in the Silurian Ludlow Series, only one or two genera of land plants can be accepted 
as valid. It is not until the Siegenian Stage of the Devonian that a larger number 
of genera are found. Many of the same genera, plus some new ones, are found 
in the Emsian. It is significant that palynological studies parallel the findings based 
on macrofossils. These studies may carry land plants a little farther back into the 
Silurian and they support the concept of a gradual increase in number of taxa of 
land plants in the Silurian-Early Devonian time.—from Author’s abstract 








03039 Baragar,W. R.A. Major-element geochemistry of the Noranda volcanic belt, 
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Quebec-Ontario: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 773-790, illus., 
tables, 1968. 


Two sections of Blake River Group volcanic rocks of more than 40,000 feet, 
Duparquet section, and 12,500 feet, Aiguebelle section, are predominantly submarine 
basalts and andesites, similar in composition to circumoceanic basalts, and 
resembling those of the Yellowknife belt, also Archean. In the Duparquet section, 
alumina increases markedly and potash slightly, with increasing stratigraphic level 
to 40,000 feet, the last 15,000 feet being high-alumina basalts and andesites, and 
then revert to median values at supposedly higher levels. The Aiguebelle section 
shows no variation and is similar to rocks at the base of the Duparquet. Increasing 
alumina content with stratigraphic height is attributed to a secular rise in the depth 
of magma generation from below 35 km to above.—ESL 


Bardossi, Fulvio. See Herbert, Don. 02733 
Barnes, Robert H. See Wilson, Charles W., Jr. 02779 


Barnes, Robert H. See Wilson, Charles W., Jr. 02787 


03140 Barnett, Paul R.; Skinner, Dwight L.; Huffman, Claude, Jr. Determination of 


gold, platinum, and palladium by a combined fire-assay, ion-exchange, and 
spectrochemical technique: U.S. Geol. Survey Prof. Paper 600-C, p. C161-C163, 
table, 1968. 


The techniques of fire assay, ion exchange, and spectroscopy are combined to 
determine gold, platinum, and palladium in ores. After silica is added to the resin 
containing these metals, the mixture is ignited and analyzed spectrochemically. 
These techniques were used on copper and dunite-chromite ores; they produced 
limits of detection of at least 0.03 ppm for Au and Pt and 0.01 ppm for Pd. 
Authors’ abstract 


03208 Barosh, Patrick James. Lower Permian stratigraphy of east-central Nevada and 


adjacent Utah [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, 
p. 5076B, 1968. ; 


03168 Bartleson, Bruce L.; Bryant, Bruce; Mutschler, Felix E. Permian and 


Pennsylvanian stratigraphy and nomenclature, Elk Mountains, Colorado: U-/S. 
Geol. Survey Prof. Paper 600-C, p. C53-C60, illus., 1968. 


In the Elk Mountains and vicinity, Colorado, structural complications make 
stratigraphic studies alone unsuitable for detailed interpretation of sedimentation 
in that part of the Eagle basin. The top of the Gothic Formation at a color change 
as defined by Langenheim (1952) is the only mappable horizon in a thick section 
of clastic rocks between the Belden Formation of Pennsylvanian age and the 
overlying Mesozoic rocks. Northeastward toward the interior of the basin the color 

change boundary between gray rocks of the Gothic Formation below and red rocks 
of the Maroon Formaiion above is poorly defined and not mappable; there the 
fine-grained variegated clastic rocks are assigned to the Eagle Valley Formation.— 

Authors’ abstract 


02663 Bassett, H. G.; Stout, J.G. Devonian of western Canada, in Internat. Symposium 


on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta 
Soc. Petroleum Geologists, p. 717-752, illus., 1967 [1968]. 


The Devonian in the area between the Cordillera and Canadian Shield is divided 
into four stratigraphic units corresponding to the Famennian and Frasnian ages, 
and approximately to the Middle and Early Devonian Epochs. The paleogeographic 
setting is described for each of the intervals in terms of the location of shoreline, 
shelf edge, basin, and adjacent orogenic belt. Variations in sedimentary facies within 
each area of deposition are described and related to factors influencing the changes. 
Major transgressions and regressions of the sea are defined and regional effects of 
resultant unconformities described. The stratigraphic story is illustrated on four 
facies and thickness maps, a pre-Devonian paleogeologic map, and a stratigraphic 
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cross section drawn between Manitoba and the Alaska border.—from Authors’ 
abstract 


Bassinger, B.G. See Lattimore, Robert K. 02906 


Bath, Gordon D. See Noble, Donald C. 03169 


02771 Bé, Allan W.H. Shell porosity of Recent planktonic Foraminifera as a climatic 


index: Science, v. 161, no. 3844, p. 881-884, illus., table, 1968. 


Despite variations in pore diameter and pore concentration between 22 species of 
planktonic Foraminifera, shell porosities are relatively uniform for those co- 
occurring in the same latitudinal belts: over ten percent for tropical-subtropical 
species; 5-10 percent for temperate species; and less than five percent for subpolar 
polar species. Shell porosities of fossil planktonic Foraminifera may be useful indices 
for interpreting Cenozoic climates.—Author’s abstract 


Becker, Leroy E. See Collinson, Charles. 02671 
Béland, R. See Hashimoto, T. 03053 
Bence, A. E. See Wasserburg, G. J. 02764 


02703 Bender, Margaret M. Mass spectrometric studies of Carbon 13 variations in 


corn and other grasses: Radiocarbon, v. 10, no. 2, p. 468-472, tables, 1968. 


Modern and prehistoric corn samples, Cea mays, from a variety of locations have 
been analyzed and the C-13:C-12 ratio has been found to be approximately 
constant; results agree with values reported by other laboratories. Other grains 
and grasses grown on limestone soil adjacent to the corn were analyzed and it was 
found that soybeans, wheat, barley, timothy, and oats all had 6C-13 values in the 
same range as wood. Variations in the C-13:C-12 ratios in grasses depend upon 
taxonomic relations of the grasses and not upon soil or microclimate. Grasses from 
Tribes which are members of the Panicoideae subgroup may differ as much as +220 
yr and probably not less than +160 yr in radiocarbon age from the average 
contemporary wood.—MCM 


02751 Bender, Margaret M.; Bryson, Reid A.; Baerreis, David A. University of 


Wisconsin radiocarbon dates V: Radiocarbon, v. 10, no. 2, p. 473-478, 1968. 


Radiocarbon dates obtained since August 1967 are on archeologic samples from 
Oklahoma, Iowa, Missouri, and Wisconsin; and on geologic samples from 
Wisconsin, Northwest Territories, and central Canada.—MCM 


02802 Benedict, L. G.; Thompson, R. R.; Shigo, J. J., 3d; Aikman, R. P. Pseudovitrinite 


in Appalachian coking coal: Fuel, v. 47, no. 2, p. 125-143, illus., tables, 1968. 


In attempting to correlate coal petrographic analyses with coking properties, it has 
been found that a certain fraction of the vitrinite macerals, termed pseudovitrinite, 
is responsible for the anomalous coking behavior of some coals. Pseudovitrinite 
is present in coals of all ranks studied and commonly comprises 15-25 percent of 
the vitrinitic macerals in coal seams. There is a possibility the pseudovitrinite 
resulted from alteration, probably partial oxidation, either prior to or during the 
peat stage of coalification. Because pseudovitrinite is poorly reactive during the 
coking process it should be treated as a separate series of macerals and should not 
be included in the determination of coal rank by reflectance. Unique and reliable 
correlations have been developed between coal petrographic composition and coke 
stability.—from Authors’ abstract 


Bent, AnneM. See Wright, H. E., Jr.02795 


02998 Berdan, J. M. (and others). Siluro-Devonian boundary in North America [abs.], 


in Symposium of Silurian-Devonian boundary and stratigraphy of Lower and 
Middle Devonian, 3d Internat., Leningrad, 1968, Abs. Proc.: Leningrad, Akad. 
Nauk SSSR, p. 25-26, 1968. 











02710 Berg, Eduard. Relation between foreshocks, stress, and mainshocks: 
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Nature, 
v. 219, no. 5159, p. 1141-1143, illus., 1968. 


Foreshocks contribute only negligibly to the stress drop in the stressed volume. 
The main stress-drop occurs during the main shocks, and stress conditions remain 
relatively unaffected by an aftershock sequence. The percentage of stress sustained 
in an earthquake volume to the stress required for ultimate failure may decrease 
with increasing volume. The slope b of a foreshock series may be an indication 
of the relative size of the following main shock. If a foreshock sequence exhibits 
a high value for b (0.5-0.6) the dimensions of the stressed volume are probably 
large and failure in a large zone, accompanied by a large earthquake, might occur; 
conversely, small values for b (0.3-0.4) imply relatively high “background” stress 
levels, with the corollary that stress drop occurring during a main shock will be 
small and affect only a small area.—_DBV 


Berg, Joseph W., Jr. See Emilia, David A. 03143 


02750 Berger, Rainer; Libby, W. F. UCLA radiocarbon dates VIII: Radiocarbon, 


v. 10, no. 2, p. 402-416, illus., tables, 1968. 


Reported measurements were made during the second half of 1967 in the Isotope 
Laboratory of the Institute of Geophysics and Planetary Physics as a continuation 
of the UCLA date lists I-VII. Samples described are from California, Mexico, 
Chile, New Hebrides, Guam, Europe, and Africa. Included also are C-14 
measurements in atmospheric carbon dioxide in California and Brazil, geochemical 
determinations from California and Italy, and vegetation and climate data from 
Wyoming and Nevada.—_MCM 


02852 Berggren, W. A. Phylogenetic and taxonomic problems of some Tertiary 


planktonic foraminiferal lineages: Tulane Studies Geology, v. 6, no. 1, p. 1-22, 
1968. 


The phylogenetic development of five major lineages of Tertiary planktonic 
foraminifers is discussed and the more important species illustrated. Globorotalia 
is defined, and four lineages within this genus are recognized leading toward: (1) 
low-conical keeled and non-keeled forms; (2) compressed keeled and non-keeled 
forms; (3) low to high conical forms; and (4) the Neogene and Recent globorotaliids. 
The other three lineages became extinct within the Eocene. The acarininids, lineage 
(5), contains several strains, but are considered to be within the genus 
Truncorotaloides because of morphological distinctions. There is insufficient 
evidence to erect new genera or subgenera for the lineages within Globorotalia.— 
from Author’s abstract 


Berggren, W.A. See Phillips, J. D. 03130 


02610 Berman, David S. Lungfish from the Lueders Formation (Lower Permian, Texas) 


and the Gnathorhiza-lepidosirenid ancestry questioned: Jour. Paleontology, v. 42, 
no. 3, p. 827-835, illus., 1968. 


Well preserved tooth plates, vomerine teeth, and lower jaws of the lungfish 
Gnathorhiza, collected from the Lueders and Arroyo Formations [in Baylor County, 
north-central Texas], are in close accord with those of other late Paleozoic dipnoans, 
particularly Sagenodus, and with the recent Epiceratodus. The similarities suggest 
that the two extinct genera were herbivorous, as is Epiceratodus. The resemblance 
between the tooth plates of Gnathorhiza and the recent lepidosirenids is viewed as 
superficial and of little value as an indicator of relationship. Dentition of the living 
lepidosirenids has undergone extensive remodelling away from the typical dipnoan 
condition, suiting them for an actively predaceous existence. Sagenodus is also 
recorded from the Lueders Formation; a spatial, ecological separation may have 
existed between it and Gnathorhiza.—from Author’s abstract 


02803 Berman, M.; Ergun, S. Analysis of sulphur in coals by X-ray fluorescence: 





Fuel, v. 47, no. 4, p. 285-301, illus., tables, 1968. 
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A study has been made of the analysis of sulfur in coals by X-ray fluorescence 
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and of the factors influencing the precision of the analysis. It has been found that, 
for accurate analysis of sulfur, coals must be pulverized to less than two microns 
e. and pressed into a slab with a smooth face. If a correction is made (using X- 
in ray fluorescence) for the other inorganic elements that exist in coals in appreciable 


quantities, viz. Mg, Al, Si, Ca, Fe, the sulfur content can be determined more 
accurately than by the standard chemical methods. Variations in the relative 


" amounts of H, C, N and O in coals have only a minor influence on the calculated 
ts results. The study has been applied to 38 American coals.— Authors’ abstract 
| ; 
4 02999 Berry, W.B.N. A Devonian graptolite succession in the Western United States 
$5 [abs.], in Symposium of Silurian-Devonian boundary and stratigraphy of Lower 
ye and Middle Devonian, 3d Internat., Leningrad, 1968, Abs. Proc.: Leningrad, Akad. 
Nauk SSSR, p. 26-30, 1968. 
02685 Berry, William B. N. British and North American Lower Ordovician correlation— 
Reply [to discussion by D. Skevington, 1968]: Geol. Soc. America Bull., v. 79, 
' no. 9, p. 1265-1272, table, 1968. 
In reply to Dr. Skevington’s comments (ibid., p. 1259-64, 1968) on Berry’s 1967 
paper (ibid., v. 78, p. 419-427, 1967), a discussion is given on how the North 
e American graptolite zones were established, and how correlations between them and 
n the shelly fossil zones were established in order to explain steps in establishing a 


, zonal succession as valid throughout a faunal province. It is further explained how 
to use that succession to correlate rocks bearing small assemblages of species 

U obtained from localities geographically and(or) stratigraphically isolated. The 

n suggested correlation of North American Lower Ordovician graptolite zones with 
the British and with shelly fossil series, stages, and zones is shown in a table-—VSN 


y 02946 Berry, William B. N. American Devonian monograptids and the Siluro 

, Devonian boundary, in Internat. Symposium on the Devohian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 961-971, illus., table, 1967 [1968]. 


Devonian monograptids are present in both the Cordilleran and Appalachian 

) geosynclinal rocks; enough localities have been found to indicate that they occur 

| widely in the former. Specimens of the M. hercynicus group occur at a number 
of localities in Nevada. The youngest monograptids and other graptoloids occur 
in the same combinations of species and in the same superpositional order in North 
America as they do in Europe. Inasmuch as the M. uniformis zone may be correlated 
with the lower part of the Gedinne, and because the Skala—Gedinne (Pridoli 
Lochkov) boundary may be relatively close to the upper limit of Murchison’s (1839) 
Silurian, the base of the M. uniformis zone may be an appropriate position for the 
Silurian-Devonian boundary in graptolitic successions.— ESL 


Bertels, A. See Phillips, J. D. 03130 


03010 Bieri, Rudolf H.; Koide, Minoru; Goldberg, Edward H. Noble gas contents of 
marine water: Earth and Planetary Sci. Letters, v. 4, no. 5, p. 329-340, illus., tables, 
1968. 


Noble gas analyses of sea water collected in the North Pacific, North Atlantic, and 
Antarctic Oceans have confirmed our previous observations that measurable 
deviations from saturation occur. The deep waters of the North Atlantic appear 
to be supersaturated in argon to an upper limit of around three percent while their 
counterparts in the North Pacific are undersaturated to a similar figure. Individual 
stations show supersaturation in the thermocline region for argon and krypton, a 
phenomenon related to mixing processes. Excess helium levels in the Atlantic deep 
waters are less than those for the Pacific, a result explainable by the relative ages 
of these two water masses. Unexpected are the similar excess helium values for 
the North and South Pacific deep waters.— Authors’ abstract 


? 03227 Bikerman, Michael. The geology of the Roskruge Mountains—A brief summary, 
t in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. 
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Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 
1968. 
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183-191, illus., tables, 


The general history, both of events and their timing, in the Roskruge Range closely 
parallels that previously established in the Tucson Mountains. The pattern is 
matched most closely in the pre-Laramide andesites and sediments and in the 
Laramide ashflows and intrusives, also in the very similar basaltic andesites found 
in both ranges. There is no correlative of the mid-Tertiary ashflows of the Tumomac 
hill in the Roskruges, though evidence of their activity is seen in the coeval 
vitroclastic sediments described above. Of greater import is the lack of any rocks 
equivalent to the Recortado ashflow or the Pliocene basalts in the Tucson 
Mountains.—Author’s summary 


02813 Billings, Gale K.; Ragland, Paul C. Geochemistry and mineralogy of the recent 


reef and lagoonal sediments south of Belize (British Honduras): Chem. Geology, 
v. 3, no. 2, p. 135-153, illus., tables, 1968. 


Analyses for quartz, aragonite, and calcite and for Ca, Mg, Sr, Fe, Mn, Zn, Na, 
K, Li, and Rb contents of 46 bottom grab samples along eight E-W profiles from 
an actively growing reef to shore south of Belize, British Honduras, reveal that reef, 
back-reef, lagoon, and nearshore environments can be clearly delineated by any 
of the parameters measured. The relative distribution of minerals is biologically 
controlled, acid-leachable Sr, Mg, and Na increase progressively toward the reef, 
and acid-leachable Fe, Mn, Zn, and K culminate in the lagoon. Acid-soluble Li 
and Rb contents are too small to indicate a systematic distribution trend.— VSN 


Birch, Francis. See Roy, Robert F. 02627 


02622 Black,C. C. The Uintan rodent Mytonomys: Jour. Paleontology, v. 42, no. 


3, p. 853-856, illus., 1968. 


The upper dentition of [the ichyromyid] Mytonomys robustus is described [from 
upper Eocene Myton Member of Uinta Formation, Uinta Basin, Utah]. The genus 
is considered to have no special relationship to the prosciurines but to be more 
closely allied to Paramys and Thisbemys.— Author's abstract 


03017 Black, Craig C. The Oligocene rodent Jschyromys and discussion of the family 


Ischyromyidae: Carnegie Mus. Annals, v. 39, art. 18, p. 273-305, illus., tables, 
1968. 


Types of all described species were examined and several large samples from localities 
of early and middle Oligocene age in Montana, South Dakota, and Nebraska treated 
statistically to determine variation and trends within the genus. There are no late 
Oligocene samples available that are adequate for statistical treatment. Wood (1937) 
recognized four species of Ischyromys and two of Titanotheriomys. The present 
study shows that only two species are valid and that Titanotheriomys is a synonym 
of Ischyromys Leidy. Ischyromys douglassi n.sp., from McCarty’s Mountain, Mont., 
is morphologically the most primitive species and apparently ancestral to later 
populations. Jschyromys and all genera included by Wood (1962) in Paramyidae 
are here placed in Ischyromyidae.—_GDC 


02649 Blackadar, R. G. (compiler). Guide for the preparation of geological maps 


and reports (revised edition): Canada Geol. Survey Misc. Rept. 16, 147 p., 1968. 


The first 45 pages of the guide cover preparation of a manuscript geologic map, 
including legend, symbols, structure and columnar sections, and descriptive notes; 
and of a geological report. Over half the guide is devoted to aids in writing 
grammar, abbreviations, etc. Appendices give the Code of Stratigraphic 
Nomenclature, reprinted from Am. Assoc. Petroleum Geologists Bull. 45, 1961, and 
the discussion of the Code, ibid., v. 47, 1963.—ESL 


Blackwell, David D. See Roy, Robert F. 02627 
Blaisdell, Robert. See Foss, Charles D. 03036 
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Blake, W., Jr. See Lowdon, J. A. 02745 






02725 Blanchard, Roland. Interpretation of leached outcrops: Nevada Bur. Mines Bull. 
66, 196 p., illus., tables, 1968. 




















































leaching outcrops, and the second giving descriptions of oxidation products of 19 
sulfide and nonsulfide minerals. The first four chapters of Pt. 1 include: 
introduction; definition of limonite; three significant types of limonite texture; and 
precipitation of iron and silica compounds. Cellular pseudomorphic and massive 
$ types of limonitic jasper comprise chapters 5 and 6, and chapters 7 through 14 cover 
2 chemical reactions taking place in oxidizing sulfide and nonsulfide ore deposits. 
Leached outcrop color as a guide is discussed in chapter 15. In chapter 16, facts 
given earlier are applied to a systematic discussion of final products encountered, 
and terms by which leaching products are described in Pt. 2 are defined. Uses 
of leached outcrop technique in actual exploration are listed in the last chapter.— 
ESL 


ee The book is in two parts, one describing processes and substances involved in 





‘ 03113 Bloch, S. New techniques for the determination of Rayleigh wave phase velocities 
{abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 17, 1968. 


02691 Bolt, Bruce A. Estimation of PKP travel times: Seismol. Soc. America Bull., 
v. 58, no. 4, p. 1305-1324, illus., tables, 1968. 


A set of traveltimes for the core-waves PKP is derived from observations and 
tabulated. Times for both the DF and GH branches are listed in more detail than 
previously, together with an extension for PKiKP from 100° back to 105°. Special 
attention is given to the times of the DF branch for 6>150°. No evidence is found 
for a layer of any consequence with reduced P velocity in the inner core. Depth 
allowances for PKP have been computed to provide a set consistent with the model 
Earth used in the 1968 P tables —DBV 


02741 Bonatti, Enrico. Ultramafic rocks from the Mid-Atlantic Ridge: Nature, v. 
219, no. 5152, p. 363-364, illus., tables, 1968. 


Dredgings were made in connection with topographic surveys in trenches formed 
on the three fracture zones (the Chain, Romanche and St. Paul Fracture Zones) 
that intersect and displace the Mid-Atlantic Ridge. Peridotites were usually dredged 
from the lower slopes, basalts from the upper slopes, and gabbros and greenschists 
from the intermediate levels of the trenches. A preliminary evaluation of the findings 
suggests the concept of mantle derived ultramafics being prevalent in the interior 
of mid-oceanic ridges. If the peridotites recovered actually originated in the mantle, 
they may represent either unfractionated mantle material or residual material after 
the extraction of basaltic melt—KAF 


02773 Bonatti, Enrico. Fissure basalts and ocean-—floor spreading on the East Pacific 
Rise: Science, v. 161, no. 3844, p. 886-888, illus., 1968. 


A basalt pavement outcrops almost continuously in a band along the crestal region 
of the East Pacific Rise from about 14° S. to 6° S., that is, for more than 800 
km; the outcrop may well extend beyond the above limits along the axis of the 
rise. The basalt band is generally between 40 and 60 km wide and is replaced 
laterally by sediment. The lavas are fresh, “‘oceanic tholeiites” which were emplaced 
less than | m.y. ago by fissure eruptions. These findings can be explained by the 
hypothesis of ocean-floor spreading; the basalts are the expression of material 
originating from the mantle and rising through fissures along the axis of the ridge. 
The absence of an axial rift valley on the East Pacific Rise may be explained by 
the fact that large volumes of lava are being outpoured along its crest.—Author’s 
abstract 


02606 Bond, D. C. Petroleum—Where it came from—Where it is found—How it got 
there, in Kentucky Oil and Gas Assoc., 30th-3Ist Ann. Mtgs., 1966-67, Proc. Tech. 
Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 26-29, table, 1968. 
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Study of the literature on origin of petroleum indicates that some of the 
hydrocarbons are deposited with sediments and others are formed by decomposition 
of organic matter in sediments. Probably some petroleum is non—marine in origin. 
The process of maturation proceeds during migration and after accumulation. 
Accumulation probably occurs as a result of filtration of large amounts of dilute 
hydrocarbon emulsions in ground water. A search for conditions favorable for this 
filtration might help find new deposits. Only a small percentage of the organic 
matter in sediments is converted into hydrocarbons; of the hydrocarbons formed, 
only a small percentage accumulates in reservoirs. In formation of commercial oil 
deposits, it may be more important to have conditions that are favorable to 
accumulation, through filtration, than to have high-quality source rocks.—from 
Author’s abstract 
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02877 Bonner, William Paul. Iodination of public water supplies [abs.]: Dissert. Abs., 


Sec. B, Sci. and Eng., v. 29, no. 1, p. 214B, 1968. 
Borchardt, Glenn A. See Theisen, Arthur A. 02753 


03162 Borcherdt, Roger. Spectral analysis of seismic measurements from explosions 


in southern Mississippi: U.S. Geol. Survey Prof. Paper 600-C, p. C113-C119, illus., 
1968. 


Twenty-one surface seismic recordings were made by the U.S. Geological Survey 
in southern Mississippi for Projects STERLING and SALMON which provided 
for the detonation of two nuclear devices and one chemical charge. Relative 
amplitude spectral ratios from the first 10 seconds of the SALMON and STERLING 
nuclear recordings indicate that in the predominant teleseismic frequency band, | 
to 5 cps, the SALMON signal amplitudes were about 1,000 times as large as the 
STERLING signal amplitudes, but in the frequency band 10 to 25 cps, they were 
less than 200 times as large. Comparison of the amplitude spectral ratios for the 
STERLING-chemical to STERLING-nuclear recordings indicates that the ratios 
are primarily dependent upon the properties of the seismic sources and independent 
of the propagation media.— Author’s abstract 


Bostrom,R.C. See Vali, V.02823 


02937 Boucek, Bedrich. Significance of dacryoconarid tentaculites and graptolites for 


the stratigraphy and palaeogeography of the Devonian system, in Internat. 
Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 1275-1281, 1967 [1968]. 


Development and distribution of thin-walled pelagic tentaculites and graptolites in 
the Devonian period are considered. Well established successions of tentaculite 
faunas in Central Europe make it possible to correlate successfully many tentaculite 
bearing series in Africa, Asia, Australia, and North America.  Stratigraphical 
alignment of some species has been revised. Evolution of graptolites changes 
between the Silurian and Devonian, representatives of Pristiograptus and 
Colonograptus became extinct and a new trend of monograptids commences. 
Tentaculites appear above this, and their development can be followed up to the 
Frasnian; that of graptolites can be followed until the end of the Lower Emsian. 
Since in the last known zone, several species are still represented in association, 
future investigations may disclose graptolites in still younger beds.—from Author’s 
abstract 


02883 Boucot, A. J.; Johnson, J. G.; Talent, J. A. Lower and Middle Devonian faunal 


provinces based on Brachiopoda, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 1239-1254, illus., 1967 [1968]. 


Silurian brachiopod faunas, relatively cosmopolitan, gave way to mildly provincial 
faunas in Early Gedinnian. During Late Gedinnian time provinciality became 
marked, so that distinct assemblages characterize the Appalachian Province from 
Gaspé to northern Mexico. An Old World Province is characterized by a larger 
number of Silurian holdovers. During Siegenian time provinciality increased with 
addition of the Rhenish facies and subdivision of the Old World Province. There 
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the was an influx of Appalachian forms into Nevada. During early Emsian time marine 
~o7 deposition was more widespread but provinciality increased. Old World Province 
in. genera joined the Appalachian and new forms in Nevada, characterizing a 
on. Cordilleran Subprovince. The Appalachian Province maintained its identity until 
nie Late Devonian.—from Authors’ abstract 
ay a 02936 Boucot, A. J.; Johnson, J. G. Appalachian Province Early Devonian 
di, a palaeogeography and brachiopod zonation, in Internat. Symposium on the Devonian 
oil 4 System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. 
wn Fe Petroleum Geologists, p. 1255-1267, illus., table, 1967 [1968]. 
a From Gaspé to central Chihuahua, the Lower Devonian sequence carries brachiopod 
5 faunas of singular provincial affinity. Four zones, based on rensselaerid evolution, 
Bs E are recognized: Nanothyris, Rensselaeria, Etymothyris, and Amphigenia. The 
E Manlius-Coeymans interval consists of a narrow belt of limestone and calcareous 
i shale. In the upper Helderbergian, brachiopod-—rich limestones, terrigenous rocks, 
and volcanics are far more widespread, with limestone the principal rock in the 
™ : central and southwestern parts, and terrigenous rocks and volcanics to the north. 


Oriskany equivalents are equally widespread. Esopus time saw a restriction of 
me 2 marine faunas to terrigenous facies in only a part of the Province. Schoharie time 
was again represented by widespread marine sediments.—from Authors’ abstract 


a 


Boucot, A.J. See Johnson, J. G. 02969 


oO 


02625 Bowin, Carl O. Geophysical study of the Cayman trough: Jour. Geophys. 
Research, v. 73, no. 16, p. 5159-5173, illus., 1968. 


Results of gravity, magnetic, ard bathymetric surveys suggest that the Cayman 
trough developed on the northern flank of the Nicaraguan rise by extension of the 
crust. Initiation of extension began during Cretaceous or earlier near Guatemala 
and during Paleocene or earlier near Cuba. It is suggested that the structure is 
growing toward the east. The much slower extension rate and lack of characteristic 
central magnetic anomalies suggest that Cayman trough probably resulted from 
processes other than those producing the world rift system. The trough may be 
a tensional feature associated with failure of the crust during eastward drift of the 
Caribbean region. The Cayman trough structure is not a westward continuation 
F of the structure producing the Puerto Rico trench negative free-air anomaly belt.— 
KAF 
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02729 Boyle,R. W. The source of metals and gangue elements in epigenetic deposits 
[with French abs.]: Mineralium Deposita, v. 3, no. 2, p. 174-177, 1968. 


The metals, gangue elements and volatiles in epigenetic deposits probably came from 
the country rocks that enclose, lie below, or lie lateral to the deposits. From their 
sites in the country rocks the elements were mobilized during metamorphism or 
were collected by deep seated circulating ground waters or brines. Most elements 
probably migrate by diffusion and are concentrated by the action of dilatant 
structures or as a result of chemical reaction with favourable rocks such as 
limestones.— Author's abstract 


Brabb, Earl E. See Churkin, Michael, Jr. 02959 


02619 Brace, W. F.; Orange, A. S. Further studies of the effects of pressure on electrical 
resistivity of rocks: Jour. Geophys. Research, v. 73, no. 16, p. 5407-5420, illus., 
tables, 1968. 


The effects of pressure of up to 10 kb on the electrical resistivity of 30 widely differing 
crystalline rocks are analyzed. For rocks of low porosity (0.01-0.001), degree of 
saturation affects both resistivity and the effect of pressure on resistivity. At low 
pressure a partially saturated rock becomes less resistive, whereas saturated rock 
becomes more resistive as the pressure increases. Porosity is the sole property which 
determines the high pressure resistivity of water-saturated rocks composed of 
nonconducting minerals. At pressures above about 3 kb close agreement was found 
with two empirical laws connecting resistivity, pressure, and porosity, For a rock 
composed of conductive minerals, pressure at first decreases resistivity sharply and 





02845 Bradley, William C.; Addicott, Warren O. Age of first marine terrace near Santa 








14 


then has almost no effect. Coarse-grained rocks containing calcite became 
abnormally resistive at high pressure.—from Authors’ abstract 
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Cruz, California: Geol. Soc. America Bull., v. 79, no. 9, p. 1203-1209, illus., table, 
1968. 


Five species of shallow neritic Pleistocene mollusks from a central California marine 
terrace give these Th-230:U-238 ages: 88,000; 68,000; 76,000; 16,000; 100,000; 
91,000 (from data in Blanchard and others, 1967). With one exception, the ages 
fall between 68,000-100,000 years. This broad grouping of ages, its general 
agreement with dates from elsewhere, and geologic evidence suggest that the sea 
was relatively high in central California sometime during this interval.—Authors’ 
abstract 


02630 Brakl, J.; Clay, C. S.; Rona, P. A. Interpretation of a magnetic anomaly on 


the continental rise off Cape Hatteras: Jour. Geophys. Research, v. 73, no. 16, 
p. 5313-5315, illus., 1968. 


A magnetic profile off Cape Hatteras has been analyzed. The reconstruction of 
the geologic structure below the sedimentary layer has been attempted, by comparing 
the theoretical profiles of two magnetic models with the field data. Magnetic 
reversals seem to fit the seismic section better than a model based purely on induced 
magnetism.—Authors’ abstract 


02966 Braun, Willi Karl. Upper Devonian ostracod faunas of Great Slave Lake and 


northeastern Alberta, Canada, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 617-652, illus., 1967 [1968]. 


Ostracods are common in the Frasnian Hay River Formation of the Great Slave 
Lake area. Five zones are recognized and traced along a north-south line to relate 
the stratigraphy to that of northeast Alberta. The type section of the Hay River 
Formation comprises shales and limestones cropping out along Hay River, in 
addition to subsurface shales above the Middle Devonian carbonates. Towards the 
west the varied and rich benthonic ostracod faunas diminish drastically in a short 
distance; cricoconarids become dominant, and pelagic ostracods increase relatively. 
Changes are related to increase in water depth. Correlative ostracod zones are 
recognized in the Waterways, Cooking Lake, and part of the Ireton Formations 
of northeastern Alberta. Ostracods compare closely with species recorded from 
Cerro Gordo Formation of Iowa and Frasnian beds of the Russian platform.—from 
Author’s abstract 


Bredehoeft, J.D. See Hanshaw, B. B. 02816 


02850 Bredehoeft, J. D.; Hanshaw, B. B. On the maintenance of anomalous fluid 


pressures—[Pt.] 1, Thick sedimentary sequences: Geol. Soc. America Bull., 
v. 79, no. 9, p. 1097-1106, illus., tables, 1968. 


The maintenance of anomalous underground fluid pressures is a problem of 
nonsteady fluid flow which in turn is related to the hydrodynamics of flow through 
porous media and their boundary conditions. A series of general solutions relevant 
to thick sedimentary sequences indicate that a sedimentation rate of 500 m per 10° 
yr will create fluid pressures approaching lithostatic in a sedimentary column that 
has a hydraulic conductivity of 10° ° cm per sec, or lower.—AG 


Breed, William J. See Davis, Donald G. 02677 


02716 Broad, D.S.; Dineley, D. L.; Miall, A.D. The Peel Sound Formation (Devonian) 


of Prince of Wales and adjacent islands—A preliminary report [with French and 
Russian abs.]: Arctic, v. 21, no. 2, p. 84-91, illus., 1968. 


Stratigraphy and sedimentology of this formation reveal discrete passage phases 
between three laterally equivalent facies: rudaceous, arenaceous, and carbonate. 
In the role of fluvial, transitional, and marine environments, this sequence and its 
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vertebrate faunas appear similar to the Old Red Sandstone elsewhere. The Boothia 
Arch was of prime imporrance in development of the facies and possibly in local 
control of vertebrate distribution. Clasts within the Peel Sound Formation are 
readily identifiable with older Palaeozoic or Precambrian rocks exposed in Prince 
of Wales and Somerset Islands. The vertebrate faunas appear to be equivalent to 
those of the Downtonian and Dittonian stages. In addition to cyathaspidids and 
pteraspidids, new forms include mostly heterostraci, but some _ osteostraci, 
arthrodires and a few osteichthyes.—from Authors’ abstract 


Brooks, Harold K. See Bullen, Ripley P. 03016 


02676 Broom, M. E. Ground-water resources of Wood County, Texas: Texas Water 


Devel. Board Rept. 79, 89 p., illus., tables, 1968. 


Nearly all the water used is supplied from ground-water sources; principal aquifers 
are the Carrizo—Wilcox and Sparta—Queen City. At the 1965 pumping rate, three 
mgd or 3,500 acre-feet per year, the ground-water supplies are practically untapped. 
At least 53,000 acre-feet of water per year is perennially available for development, 
of which 50,000 acre-feet is in the Sparta-Queen City aquifer. In addition, there 
is as much as 34 million acre-feet of fresh water in the upper 400 feet of the aquifers. 
Low pH and high iron content of the water and low permeability of the sand may 
limit large-scale development in the county. However, the occurrence of excessive 
iron follows a somewhat predictable pattern, so that with discriminate well 
construction and pumping rates, water relatively free of iron can be recovered from 
both aquifers.—from Author’s abstract 


Brosgé, W.P. See Tailleur, I. L. 02939 


03015 Broughton, Paul. Growth of American speleology: GeoScience News, v. 1, no. 


6, p. 8-11, 24-27, illus., 1968. “* 


This article gives a popularized account of the development of speleology from a 
pastime to a science, and emphasizes the contributions speleologists have made in 
accurate mapping of known caves, discovery of new ones, tracing of ground water 
by dyes for hydrologists and biologists, and collection of fauna, flora and 
paleontological specimens for museums.—MST 


02744 Brown, John L.; Rich, Charles I. High-resolution microscopy of muscovite: 


Science, v. 161, no. 3846, p. 1135-1137, illus., 1968. 


Images of the (001) planes of muscovite were observed by electron microscopy after 
embedment of clay-size flakes in epoxy resin and sectioning by ultramicrotome. 
Dislocation or growth planes were indicated. Incomplete exchange of potassium 
for barium produced zones with 20-angstrom periodicity, suggesting regular 
interstratification.—Authors’ abstract 


Bryant, Bruce. See Bartleson, Bruce L. 03168 


Bryant,D.L. See Damon, P. E. 03221 


03210 Bryant, Donald L. Diagnostic characteristics of the Paleozoic formations of 


southeastern Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 33-47, illus., table, 1968. 


This paper outlines the distin’ ,uishing lithologic and faunal features of the Paleozoic 
units for ease of field identification, inasmuch as many of them are superficially 
very similar; in the upper part of the section most formations are limestones. 
Locations of distinctive outcrops are given also. A great change in the nature of 
the formations takes place in the Sulphur Springs area; to the east the formations 
are of a different facies and are distinct, but to the west they are all very similar, 
hence this guide is more important for the western portion. Detailed maps of specific 
areas of accessibility are included.—HRC 





02865 Bukry, John David. Cretaceous (Santonian—Campanian) nannofossils of Texas 
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Bryson, Reid A. See Bender, Margaret M. 02751 





[abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 244B-245B, 1968. 


03016 Bullen, Ripley P.; Brooks, Harold K. Two ancient Florida dugout canoes: 


Florida Acad. Sci. Quart. Jour., v. 30, no. 2, p. 97-107, illus., 1967 [1968]. 


Wood from the Zellwood canoe, found under five feet of peat and muck in Lake 
Apopka, was radiocarbon dated at 1,185+75 yr B.P. Wood from the Lakeland 
canoe, found at the Orange Park mine under a thin layer of wind-deposited sand 
overlain by about four feet of fibrous peat and muck, was dated at 3,040+115 yr; 
peat just above the sand layer was dated at 2,600+130 yr, a difference of 400 years, 
the sand reflecting pauses in the growth of the peat. Fluctuations of the water 
table in the Floridan aquifer have been superposed upon a general rise in water 
level correlated to a 10-ft rise in sea level during the past 4,500 years. Study of 
the peats in several lake basins in central Florida suggests that 3,000 to 1,000 years 
B.P. was the period of most rapid rise —VMJ 


03161 Bunker, C. M.; Bush, C. A.; O’Connor, J. T. A comparison of field and 


laboratory measurements of radium-equivalent uranium, thorium, and potassium 
by gamma-ray spectrometry, Ludlow, California: U.S. Geol. Survey Prof. Paper 
600-C, p. C107-C112, illus., table, 1968. 


Radioelement concentrations in rock outcrops were measured by field and 
laboratory systems to evaluate instrumentation and techniques for possible 
application in lunar exploration. The results showed that a mobile spectrometer 
system can be used to obtain semiquantitative measurements and that the technique 
can provide a useful lunar surveying method, especially where high mobility provides 
access to large areas of the moon’s surface.—Authors’ abstract 

Bush,C. A. See Bunker, C. M. 03161 

Bush, Patricia A. See Lattimore, Robert K. 02907 

Bush,Sam A. See Lattimore, Robert K. 02907 


Buzas, Martin A. See Mello, James F. 02632 


02965 Caldwell,W.G.E. Ambocoeliid brachiopods from the Middle Devonian rocks 


of northern Canada, in Internat. Symposium on the Devonian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 601-616, illus., table, 1967 [1968]. 


Ambocoeliid brachiopods initially were recorded from Devonian rocks in northern 
Canada a century ago; they are known now to occur most commonly in Givetian 
rocks. Single species of (?)Ambocoelia and Echinocoelia are extremely rare and 
confined to the upper portion of the sequence in the Mackenzie basin. The five 
species of Emanuella described from the basin are common, three occurring 
throughout most of the fossiliferous portion of the sequence. Their distribution 
supports correlation of the upper Hume, Hare Indian, and lower Ramparts 
Formations with the upper Chinchaga and Pine Point Formations at Great Slave 
Lake, and endorses a Middle Devonian age for the Slave Point Formation.—/from 
Author’s abstract 


02903 California Dept. Water Resources. Hydrologic data, 1966—V. 3, Central coastal 


area: California Dept. Water Resources Bull. 130-66, v. 3, app. C-E, p. 45-191, 
illus., tables, 1968. 


Appendix C covers ground-water measurement, and tables and figures show 
fluctuation of water levels for the 1965-66 water year. Appendix D covers surface 
water quality, including mineral and trace-element analyses. Appendix E contains 
mineral and trace-element analyses of ground water; and the status of sea—water 
intrusion in the Santa Clara Valley—East Bay area.—ESL 
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Hydrologic data, 1966—V. 5, Southern 
California—App. C, Ground water measurements: California Dept. Water 
Resources Bull. 130-66, v. 5, app. A-C, p. 67-486, illus., tables, 1968. 





This appendix tabulates ground-water level measurements for 8,000 wells in the 
Central Coastal, Los Angeles, Lahontan, Colorado River Basin, Santa Ana, and 
San Diego Drainage Provinces from July 1965 through Sept. 1966; it also contains 
hydrographs of selected wells and a tabulation of ground-water replenishment.— 
ESL 


02905 California Dept. Water Resources. Hydrologic data, 1966—V. 5, Southern 


California—App. D, Surface water quality; App. E, Ground water quality: 
California Dept. Water Resources Bull. 130-66, v. 5, app. D-E, 203 p., illus., tables, 
1968. 


The appendixes contain tables showing mineral and trace-element analyses of surface 
and ground water from the Central, Coastal, LosAngeles, Lahontan, Colorado 
River Basin, Santa Ana, and San Diego Drainage Provinces for the 1965-66 water 
year. Figures show the location of surface water sampling stations and ground 
water basins.— ESL 


Calk,L.C. See Page, Norman J. 03166 


03034 Callaway, David C. Habitat of oil on the west side, San Joaquin Valley, 


California, in Geology and oil fields, west side southern San Joaquin Valley—AAPG, 
SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los Angeles, 
Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 21-25, illus., 1968. 


The history of sedimentation, beginning with the Upper Eocene is reviewed. The 
source of the sediments, and the resulting sedimentary rocks, largely clastic, are 
described. Uplifting occurred at the end of the Oligocene, sedimentation resumed 
in the Miocene, and another interval of movement occurred at the end of early 
Miocene. Sediments of middle Miocene age were deformed at the end of this interval 
and again in upper Miocene. Pliocene deposition is largely transgressive, with uplift 
and withdrawal at the end. Oil occurs in most of the structures, and many 
stratigraphic traps are found also; several are described. Oil migration and 
accumulation problems are examined.—HRC 


02990 Cameron, A. R.; Babu, S. K. The petrology of the No. 10 (Balmer) coal seam 


in the Natal area of the Fernie Basin, British Columbia: Canada Geol. Survey 
Paper 68-35, 57 p., illus., tables, 1968. 


Three column and channel samples of this 55-ft coal seam near base of the Kootenay 
Formation in the Michel—Natal area were studied by megascopic and microscopic 
methods. Composition, expressed in lithotypes, macerals, and microlithotypes, 
showed coal high in fusinitic macerals; mean maximum reflectance ranged from 1.31 
to 1.45. The seam’s 22 petrographic intervals could be traced laterally through 
the 2.5 miles sampled. Deposition in a paralic basin is suggested for its origin. 
Chemical information was obtained with plasticity and swelling data on both vitrain 
and whole coal; fluidity values, relatively low, were higher in the vitrain where it 
was related to reflectance and mineral matter. Sieve analyses on coal from selected 
intervals were related to petrographic composition. The upper, brighter half of the 
seam appears to have the best coking potential-GDC 


02611 Cameron, Barry. Commensalism of new serpulid worm from the Hamilton 


Group (Middle Devonian) of New York: Jour. Paleontology, v. 42, no. 3, p. 850- 
852, illus., 1968. 


A new genus and species of serpulid worm, Filogranites booiji, from the Cardiff 
Shale Member of the Marcellus Formation occurs as a cluster of individuals packed 
into polychaete worm shell—borings. The serpulids clustered together only in vacated 
worm borings in the shells of only one species of clam [Gosselettia triquetra}. 
Because they filled the borings, no commensal relationship is indicated with the 
shell-boring polychaete. If the clams had been alive, the serpulids might have 
benefited from their feeding currents because the occupied borings are oriented 
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perpendicular to and line up along the clam’s gaping margins.—from Author’s 


abstract 





Campbell, Arthur B. See Harrison, Jack E. 03146 


02942 Campbell, John A. Dispersal patterns in Upper Devonian quartzose sandstones 
in west central Colorado, in Internat. Symposium on the Devonian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 1131-1138, illus., tables, 1967 [1968]. 


On the west flank of the Sawatch and Park Ranges the Parting Formation is 
composed of quartzose sandstone and some conglomerate; on the White River 
Plateau, it consists of interbedded sandstone, sandy shale, and thin dolomite. 
Crossbedding azimuths are oriented in two directions, one dipping northwest and 
the other southeast. Linear trend—surface analysis indicates a decrease in mean grain 
size in a south-southwesterly direction. The quadratic trend surface for the lower 
unit shows a marked decrease in mean grain size from east to west; and for the 
upper unit, decrease in size from north to south and to the west, showing a 
northwestward shift in influx of coarser material. Deviations from linear trends, 
used to indicate sorting patterns, show prominent elongate areas of better sorting 
oriented northwest-southeast. Longshore currents are suggested as the main 
dispersal agent, with southeasterly-moving currents the most prominent.—from 
Author’s abstract 


02925 Canada Geological Survey. Geological maps published by the Geological Survey 
of Canada—Index Sheet 31, Quebec-Ontario: Ottawa, Ontario, Geol. Survey 
Canada, scale 1:1,000,000, revised 1968. 


03063 Canada Geological Survey. Aeromagnetic series, Shorts Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5207, scale 1:63,360, 1968. 


03064 Canada Geological Survey. Aeromagnetic series, Douglas Lake, British 
Columbia: Canada Geol. Survey Geophysics Paper 5208, scale 1:63,360, 1968. 


03065 Canada Geological Survey. Aecromagnetic series, Merritt, British Columbia: 
Canada Geol. Survey Geophysics Paper 5209, scale 1:63,360, 1968. 


03066 Canada Geological Survey. Aeromagnetic series, Prospect Creek, British 
Columbia: Canada Geol. Survey Geophysics Paper 5210, scale 1:63,360, 1968. 


03067 Canada Geological Survey. Aeromagnetic series, Spences Bridge, British 
Columbia: Canada Geol. Survey Geophysics Paper 5211, scale 1:63,360, 1968. 


03068 Canada Geological Survey. Aeromagnetic series, Mamit Lake, British Columbia: 
Canada Geol. Survey Geophysics Paper 5212, scale 1:63,360, 1968. 


03069 Canada Geological Survey. Acromagnetic series, Stump Lake, British Columbia 
Canada Geol. Survey Geophysics Paper 5213, scale 1:63,360, 1968. 


03070 Canada Geological Survey. Aecromagnetic series, Westwold, British Columbia: 
Canada Geol. Survey Geophysics Paper 5214, scale 1:63,360, 1968. 


03071 Canada Geological Survey. Aecromagnetic series, Monte Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5215, scale 1:63,360, 1968. 


03072 Canada Geological Survey. Aeromagnetic series, Kamloops, British Columbia: 
Canada Geol. Survey Geophysics Paper 5216, scale 1:63,360, 1968. 


03073 Canada Geological Survey. Acromagnetic series, Cherry Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5217, scale 1:63,360, 1968. 


03074 Canada Geological Survey. Aeromagnetic series, Ashcroft, British Columbia: 
Canada Geol. Survey Geophysics Paper 5218, scale 1:63,360, 1968. 
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03075 Canada Geological Survey. Aeromagnetic series, Cache Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5219, scale 1:63,360, 1968. 


03076 Canada Geological Survey. Aeromagnetic series, Tranquille River, British 
Columbia: Canada Geol. Survey Geophysics Paper 5220, scale 1:63,360, 1968. 


03077 Canada Geological Survey. Aeromagnetic series, Loon Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5221, scale 1:63,360, 1968. 


03078 Canada Geological Survey. Aeromagnetic series, Criss Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5222, scale 1:63,360, 1968. 


03079 Canada Geological Survey. Acromagnetic series, Louis Creek, British Columbia: 
Canada Geol. Survey Geophysics Paper 5223, scale 1:63,360, 1968. 


03080 Canada Geological Survey. Aeromagnetic series, Adams Plateau, British 
Columbia: Canada Geol. Survey Geophysics Paper 5320, scale 1:63,360, 1968. 


03081 Canada Geological Survey. Ship magnetometer and aeromagnetic series, Glace 
Bay, Cape Breton Island, Nova Scotia: Canada Geol. Survey Geophysics Paper 
228, 2d edition, scale 1:63,360, 1968; originally published 1955. 


03083 Canada Geological Survey. Ship magnetometer series, Sheet 11 G/12, Scotian 
Shelf: Canada Geol. Survey Geophysics Paper 5343, scale 1:63,360, 1968. 


03084 Canada Geological Survey. Ship magnetometer series, Sheet 11 G/14, Scotian 
Shelf: Canada Geol. Survey Geophysics Paper 5344, scale 1:63,360, 1968. 


03085 Canada Geological Survey. Ship magnetometer series, Burgeo Bank: Canada 
Geol. Survey Geophysics Paper 5345, scale 1:126,720, 1968. 


03086 Canada Geological Survey. Ship magnetometer and aeromagnetic series, 
Shelburne, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7030, scale 
1:253,440, 1968. 


03087 Canada Geological Survey. Aeromagnetic series, Annapolis, Nova Scotia: 
Canada Geol. Survey Geophysics Paper 7032, scale 1:253,440, 1968. 


03088 Canada Geological Survey. Aeromagnetic series, Truro, Nova Scotia: Canada 
Geol. Survey Geophysics Paper 7035, scale 1:253,440, 1968. 


03089 Canada Geological Survey. Aeromagnetic series, Sydney, Nova Scotia—Prince 
Edward Island: Canada Geol. Survey Geophysics Paper 7038, scale 1:253,440, 1968. 


03090 Canada Geological Survey. Ship magnetometer and aeromagnetic series, 
Yarmouth, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7291, scale 
1:253,440, 1968. 


03091 Canada Geological Survey. Ship magnetometer and aeromagnetic series, Sable 
Island Bank East, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7313, 
scale 1:253,440, 1968. 


03092 Canada Geological Survey. Ship magnetometer and aeromagnetic series, Sable 
Island Bank West, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7314, 
scale 1:253,440, 1968. 


03093 Canada Geological Survey. Ship magnetometer series, Sheet 1D, Scotian Shelf: 
Canada Geol. Survey Geophysics Paper 7317, scale 1:253,440, 1968. 


03094 Canada Geological Survey. Ship magnetometer series, The Stone Fence, Scotian 
Shelf: Canada Geol. Survey Geophysics Paper 7318, scale 1:253,440, 1968. 


03095 Canada Geological Survey. Ship magnetometer and aeromagnetic series, 
Banquereau, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7319, scale 
1:253,446, 1968. 
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03096 Canada Geological Survey. Ship magnetometer and aeromagnetic series, Middle 
Bank, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7320, scale 1:253,440, 
1968. 
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03097 Canada Geological Survey. Ship magnetometer and aeromagnetic series, Misaine 
Bank, Scotian Shelf: Canada Geol. Survey Geophysics Paper 7324, scale 1:253,440, 
1968. 


03098 Canada Geological Survey. Ship magnetometer series, Grand Bank: Canada 
Geol. Survey Geophysics Paper 8187, scale 1:253,440, 1968. 


03099 Canada Geological Survey. Ship magnetometer series, Virgin Rocks: Canada 
Geol. Survey Geophysics Paper 8188, scale 1:253,440, 1968. 


03100 Canada Geological Survey. Ship magnetometer series, east half 1 0 and west 
half 1 P: Canada Geol. Survey Geophysics Paper 8189, scale 1:253,440, 1968. 


Caplan, W.M. See Amsden, T. W. 02670 


02808 Caplenor, Donald. Forest composition on loessal and non-loessal soils in west 
central Mississippi: Ecology, v. 49, no. 2, p. 322-331, illus., tables, 1968. 


Forest composition in west-central Mississippi appears to be correlated with 
distribution of loess, which thickly mantles the hills just east of the Mississippi River 
alluvial plain and becomes thinner eastward. Four distinct forest communities 
related to edaphic areas and topography (upland thick loess, thin loess, creek 
bottom non-loess, and upland non-lcess) were sampled to determine the 
differentiating factors. Two distinct forest types were revealed: mixed hardwood 
forest, comprising the first three communities; pine-oak-hickory forest on the 
upland non-loess. The communities on upland thick loess and on creek-bottom 
non-loess were the most closely related by species composition. Availability of water 
is indicated as the principal controlling factor in forest development.—VMJ 


03115 Carder, D.S. Upper mantle structure inferred from P-wave traveltimes, 10 to 
40 degrees [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 19, 1968. 


02908 Carlson, John E.; Willden, Ronald. Transcontinental geophysical survey (35° 
39° N)—Geologic map from 112° W longitude to the coast of California: U.S. 
Geol. Survey Misc. Geol. Inv. Map I-532-C, scale 1:1,000,000, section, 1968. 


02909 Carlson, John E.; Willden, Ronald. Transcontinental geophysical survey (35° 
39° N)—Geologic map from 100° to 112° W longitude: U.S. Geol. Survey Misc. 
Geol. Inv. Map I-533-C, scale 1:1,000,000, section, 1968. 


Carlson, John E. See Willden, Ronald. 02910 
Carlson, John E. See Willden, Ronald. 02913 
Carlson, Marvin P. See Collinson, Charles. 02671 


02866 Carmichael, Dugald Macaulay. Structure ana progressive metamorphism in the 
Whetstone Lake area, Ontario, with emphasis on the mechanism of prograde 
metamorphic reactions [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, 
p. 245B, 1968. 


02718 Carozzi, Albert V.; Roche, James E. Petrography of selected Cheste.'1n 
carbonates (Viséan-Namurian) from the type area in southwestern Illinois: Illinois 
Acad. Sci. Trans., v. 61, no. 2, p. 182-200, illus., 1968. 


Six carbonate sections of Glen Dean to Kinkaid Formations were sampled at 15 
cm intervals; nearly 400 thin sections were analyzed statistically. Frequency indices 
for small fauna, detrital quartz, and oolites, and some indices of clasticity, were 
plotted on curves of stratigraphic variation used to interpret depositional 
environment. The statistical data, texture, and degree of recrystallization revealed 
five microfacies, in order of increasing energy level or decreasing depth: calcisiltite, 
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c mud-supported biocalcarenite, and three types of grain-supported biocalcarenite in 
variably recrystallized calcisiltite. These indicated a low-energy environment, where 
moderate winnowing in shallow parts of crinoids and bryozoan fragments, led to 
inflow of transported oolites, and in deeper areas of siliceous sponges and scavengers, 
4 to concentration of silt-size detrital quartz and organic components.—-GDC 


Carr,M.H. See Page, Norman J. 03166 


, 02613 Carter, N. L.; Raleigh, C. B.; DeCarli, P. S. Deformation of olivine in stony 
meteorites: Jour. Geophys. Research, v. 73, no. 16, p. 5439-5461, illus., tables, 
1968. 


The deformational characteristics of olivine in 36 stony meteorites were evaluated 
petrographically by making comparisons with olivines deformed in dynamic and 
static experiments and by natural terrestrial deformations. Shock-wave compression 
experiments in the peak pressure range 0.15 to 1.0 Mb were performed on dunite, 
harzburgite, and single crystals of fayalite and augite. Distinctive textural changes 
take place with increasing shock pressure. Results have been used in classification 
of the degree of shock deformation of silicates. All deformational features in silicates 
of chondrites may be explained by shock deformation due to pre-terrestrial 
collisions. The interpretation for achondrites and stony irons is, however, 
ambiguous. Deformational textures, appearance of extinction bands, and 
responsible slip systems in achondrites and stony irons are more akin to those in 
statically deformed olivine.—from Authors’ abstract 


02867 Caruccio, Frank Thomas. An evaluation of factors influencing acid mine drainage 
production from various strata of the Allegheny group and the ground water 
interactions in selected areas of western Pennsylvania [abs.]: Dissert. Abs., Sec. 
B, Sci. and Eng., v. 29, no. 1, p. 245B-246B, 1968. 


Case, J.E. See Hedge, Carl E. 03139 
Caviness,C.R. See Metz, R. A. 03240 


03184 Celasun, Merih. Some planning problems in mineral exploration [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5049B, 1968. 


02837 Chakrabarti, Chuni L. The atomic absorption spectroscopy of selenium [with 
French and German abs.]: Anal. Chim. Acta, v. 42, no. 3, p. 379-387, illus., tables, 
1968. 


Selenium can be determined in aqueous solution by atomic absorption spectroscopy 
at 1960, 2040, 2063, or 1075 A; the sensitivities for these lines with a Techtron 
10-cm air-acetylene burner are in the ratio of 1:9:60:93. When a Beckman triple 
burner (air-hydrogen) and a triple-pass optical system are used, the most sensitive 
1960 A line provides a sensitivity of 0.5 ppm and a detection limit of 1.0 ppm. 
The performance in air—hydrogen and air-—acetylene flames is described, and 
optimum experimental conditions determined. With the Se 1960 A line and a 
Techtron 10-cm air-acetylene burner, selenium extracted into methyl isobutyl ketons 
as its diethyldithiocarbamate complex gives a sensitivity of 0.30 ppm, which is a 
2.4-fold increase over that found in aqueous solution.—Author’s summary 


03111 Chander, Ramesh; Alsop, L. E.; Oliver, Jack. On the synthesis of shear-coupled 
PL waves [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 15, 1968. 


Charmatz, Richard. See _ Ellis, Brooks F. 02727 


02752 Chatters, Roy M. Washington State University natural radiocarbon 
measurements I: Radiocarbon, v. 10, no. 2, p. 479-498, tables, 1968. 


The College of Engineering Research‘Division radiocarbon dating laboratory at 
Washington State University began operating in November 1962. Dates are listed 
for archeologic samples from Alaska, Egypt, Sudan, Idaho, Nevada, New Hebrides, 
Oregon, and Washington; geologic samples from Idaho, Montana, Oregon, Utah, 
and Washington; oceanographic samples from Arabia and northeastern Africa; and 






















02711 





22 


ABSTRACVS OF NORTH AMERICAN GEOLOGY, 1969 











hydrologic samples from the Pullman-Moscow water dating project series, 
Washington-Idaho.—MCM 














Chen, Chin. Pleistocene pteropods in pelagic sediments: Nature, v. 219, no. 


5159, p. 1145-1149, illus., table, 1968. 


This paper describes a method of studying Pleistocene biostratigraphy by detailed 
analysis of pteropod fauna of six long cores in the Gulf of Mexico, and the 
Caribbean, Mediterranean, and Red Seas. The Pleistocene pteropod zones can be 
correlated with planktonic foraminifera zones, oxygen isotope analyses, and C-14 
dating.—_DBV 


02651 Choquette, Philip W. Marine diagenesis of shallow marine lime-mud sediments 


Insights from 6O-18 and 6C-13 data: Science, v. 161, no. 3846, p. 1130-1132, illus., 
table, 1968. 


Shallow marine lime-mud sediments _of the Ste. Genevieve Formation 
(Mississippian), in part of-the Illinois basin, underwent at least three diagenetic 
changes: (1) local dolomitization in seawater or a brine, producing dolostone 
having average 6C-13 of +2.5 per mille and 60-18 of +1.9 per mille (versus PDB 
1): (2) more usually cementation of unreplaced CaCO; in intrasediment seawater, 
yielding isotopically marine lime mudstone mainly composed of calcite, 4—micron 
or finer, with 60-18 of from -1 to +1 per mille; (3) later partial alteration of CaCO, 
in permeable dolomitic rocks, by isotopically “‘lighter’’ waters, to calcite with an 
estimated 60-18 of -10 per mille or less. Isotope data appraised by petrographic 
analysis thus suggest “‘submarine’’ cementation of these carbonates in shallow marine 
conditions.—Author’s abstract 


Christiansen, Robert L. See Noble, Donald C. 03169 


03026 Church,C. C. The McKittrick tar seeps, in Geology and oil fields, west side 


southern San Joaquin Valley—AAPG, SEG, and SEPM, Pacific Secs., 43d Ann 
Mtg., 1968, Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum Geologists, 
Pacific Sec., p. 86-92, illus., table, 1968. 


The McKittrick seeps are on a terrace in the foothills of the Temblor Range in 
Kern County. Asphalt deposits led to the discovery of the oil field below. There 
is a considerable fauna of birds and mammals in the tar. Forty-three mammals 
have been recovered, of which 20 are now extinct, and of the 58 species of birds, 
9 are extinct. Lists are included, and a historical account of the various excavations 
is given.—HRC 


03000 Churkin, M. Silurian and Devonian stratigraphy of Alaska and the Silurian 


Devonian boundary [abs.], in Symposium of Silurian-Devonian boundary and 
stratigraphy of Lower and Middle Devonian, 3d Internat. Leningrad, 1968, Abs. 
Proc.: Leningrad, Akad. Nauk SSSR, p. 53-54, 1968. 


02959 Churkin, Michael, Jr.; Brabb, Earl E. Devonian rocks of the Yukon-Porcupine 





Rivers area and their tectonic relation to other Devonian sequences in Alaska, in 
Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 
2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 227-258, illus., tables, 


1967 [1968]. 


Devonian rocks along the Yukon River in Alaska near the Yukon border, comprise 
1,050 feet of McCann Hill Chert, 3,000 feet of Nation River Formation, and 3,000 
feet of unnamed chert and siliceous shale. The Devonian succession along Porcupine 
River, 170 mi north, consists of 600 feet of Salmontrout Limestone, overlain by 
200 feet of unnamed shale, and 500 feet of dolomite. Tentaculitid faunas from 
the top of the Salmontrout and basal member of the McCann Hill Chert indicate 
that they are correlative. Faunas in the Salmontrout resemble the Lower Devonian 
of Bohemia. Tentaculitids, corals, ostracodes, and conodonts are illustrated, and 
a list is included. Pillow basalt and breccia associated with Devonian limestones 
in the west seem only structurally related and of different age. The existence of 
an ancestral Brooks geosyncline buried along the north edge of the Brooks Range 
is suggested.— ESL 
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02968 Clark, David L. Conodonts as indicators of diachronism in Devonian rocks 
i of the Great Basin, United States, in Internat. Symposium on the Devonian System, 
fe Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 


Geologists, p. 673-677, illus., 1967 [1968]. 





In Middle and Late Devonian time, a succession of sediment wedges migrated from 
d east to west across the Cordilleran geosyncline whose shoreline lay north-south in 
e central Utah. Several thousand feet thick at their maximum to the west, the beds 
Ye comprise a bioclastic limestone and a black shale. Within a sediment wedge, 
4 carbonate was the basinward equivalent of more shoreward shale deposition, and 
as successive wedges migrated to the west, the shale overlay the carbonate. The 
diachronous nature of the sedimentation is shown by the fact that conodonts present 
300-400 feet above the base of the shale in western Utah are the same species as 
those in upper beds of the limestone in central Nevada.— ESL 


02650 Clarke, Otis M., Jr. Clay and shale of northeastern Alabama: Alabama Geol. 
Survey Circ. 20-C, 99 p., illus., table, geol. map, 1968. 


Northeastern Alabama is underlain by faulted and folded Paleozoic sedimentary 
rocks. Shale from the Rome, Conasauga, Red Mountain, Pennington, Parkwood, 
’ and Pottsville Formations, Chickamauga Limestone, and Floyd Shale can be used 
1 to make ceramic products. Plastic residual clay overlies the Shady and Brierfield 
Dolomites and Newala and Bangor Limestones, but excessive shrinkage limits its 
1 use. Many underclays associated with Pottsville coal seams can be used for light 
; colored brick and tile. High-alumina refractory clay, in sinkholes in Cambrian 
7 and Ordovician dolomite and probably quite extensive at one time, has been largely 
removed by erosion. Clayey tripoli, a high-silica refractory clay, occurs in sinkhole 
deposits over cherty dolomite of Ordovician age. Test-sample sites are shown on 
a generalized geologic map.—GDC 


Clawson, Gerald E, See Engdahl, Eric R. 02693 
Clay,C.S. See  Brakl, J. 02630 
Cleary,J.R. See Hales, A. L. 03116 


03008 Cleary, John; Hales, Anton L. P times from the nuclear explosion ‘Greeley’: 
Earth and Planetary Sci. Letters, v. 4,.no. 4, p. 305-309, illus., 1968. 


P times from the nuclear explosion ‘Greeley’ are in substantial agreement with the 
Cleary—Hales traveltime curve. The Greeley data suggest that there is a small 
azimuthal variation in the source term at the Nevada Test Site. The direction found 
for the maximum value of this source term is close to those observed at other stations 
in California and Nevada.— Authors’ abstract 


03058 Cloud, Preston E., Jr. Atmospheric and hydrospheric evolution on the primitive 
Earth: Science, v. 160, no. 3829, p. 729-736, illus., table, 1968. 


This discussion focuses on the interactions that necessarily took place between 
biospheric, atmospheric, lithospheric, and hydrospheric evolution on the primitive 
Earth and perhaps on the Moon. The sedimentary record supports Rubey’s (1951) 
conjecture that the early atmospheric gases were juvenile. Stromatolites of large 
amplitude suggest that tides were generally greater 2 b.y. or more ago, implying 
that the Moon was already in orbit and closer to Earth than now. The near approach 
of Moon and Earth would have been accompanied by a thermal episode that might 
have given rise to a temporary lunar atmosphere and hydrosphere and with it the 
possibility of lunar life. The evolution of the atmosphere is inferred from biospheric 
and lithospheric evolution. The hydrosphere probably had saline components at 
least 2 b.y. ago. The early hydrosphere may have occupied isolated basins of 
intermediate depth.—DBV 


03138 Cloud, Preston E., Jr. The Moon—Time of appearance and nearest approach 
to the Earth [reply to discussion by W. S. Olson of “‘Atmospheric and hydrospheric 
evolution on the primitive Earth, 1968”): Science, v. 161, no. 3848, p. 1364, 1968. 
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If it is assumed that a Moon captured 2.5 b.y. ago could delay its nearest approach 
to the Earth until 0.7 b.y. ago, as Olson specifies (ibid., p. 1364), there would be 
geological consequences, here discussed, which should be visible in the geological 
record but are not. Moreover, the presence of thick and extensive molasse-type 
sandstones and conglomerates in the upper part of the Swaziland system, more than 
3 b.y. old, means that by Olson’s own criteria, the Moon could not have been 
acquired as recently as even 2.5 b.y. ago.—DBV 
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02714 Cohen, Gaston. L’isthme de Béring et ses vicissitudes—Paléogéographie et 


migrations: Sci. Progrés—La Nature, no. 3399, p. 241-248, illus., 1968. 


Oceanographers have shown that the continental shelf in the Bering Strait area 
emerged during the Illinoian and Wisconsin glaciations, as a rather flat plain. 
According to D. M. Hopkins, Beringia was land at the beginning of the Tertiary, 
but the Strait appeared for a short time in late Miocene, and for a longer time 
at the end of the Pliocene and during interglacials. Evidence of marine migrations 
through the Strait are shown by invertebrates and diatoms in the late Miocene. 
Conditions influencing land migrations, trees, prairies, and climates are discussed. 
Most mammals originated in Eurasia and are extinct today; a few migrated from 
Alaska to Asia. Submergence of the isthmus and melting of the glaciers acted as 
a valve controlling migrations. The large herbivorous mammals almost disappeared 
in Alaska, perhaps due to the coming of Man.—ESL 


Coleman, R.G. See Himmelberg, G. R. 03164 


Coleman, Robert G. See Keith, Terry E. 03163 


02671 Collinson, Charles; James, Gerard W.; Swann, David H.; Becker, Leroy E.; 


Carlson, Marvin P.; Dorheim, Fred H.; Koenig, John W. Devonian of the north 
central region, United States, in Internat. Symposium on the Devonian System, 
Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 933-971, illus., 1967 [1968]. 


Two papers on the main basins of the region, the Illinois and central Iowa basins, 
comprise this regional paper. Devonian rocks extend in an irregular band from 
the Cincinnati arch in Indiana to the Cambridge arch in Nebraska. In the Illinois 
basin, there are more than 1,700 feet of marine Devonian sediments correlated to 
the standards of New York and western Europe by conodonts and brachiopods. 
In the central lowa basin more than 700 feet of sediments accumulated, mostly 
Middle and Late Devonian. A broad arch separated the basins over which no Lower 
and few Middle Devonian rocks occur. The Lower Devonian is dominated by 
siliceous carbonates; the Middle consists mainly of sandy fossiliferous limestone: 
and the Upper of black and gray shales, with limestone facies in lowa. Cross sections 
and isopach maps are included.— ESL 


02846 Colquhoun, D. J.; Herrick, S. M.; Richards, H. G. A fossil assemblage from 


the Wicomico Formation in Berkeley County, South Carolina: Geol. Soc. America 
Bull., v. 79, no. 9, p. 1211-1219, illus., tables, 1968. 


Both megafossils and fossil Foraminifera have been obtained from unconsolidated 
sediments of the Wicomico Formation, which underlies the Penholoway terrace, a 
coastal feature that formed when the shoreline of the Atlantic Ocean stood about 
70 feet higher than at present. Some of the fossils are Tertiary species and are 
assumed to have been derived from rocks of that age; the others are species 
commonly found in nearshore deposits of Quaternary age as well as in present day 
south-Atlantic coastal waters. The Penholoway terrace in this area is shown to 
have been formed during a pause in marine regression from the Wicomico stand, 
when sea stood near 100 feet. The relation of the Wicomico and Penholoway terraces 
to other coastal terraces suggests a Yarmouth age for the fossil-yielding beds. 
Authors’ abstract 


02614 Condie, Kent C. Possible role of water in the Earth’s thermal history: Jour. 


Geophys. Research, v. 73, no. 16, p. 5466-5468, illus., 1968. 
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ch Current models of planetary accretion and the implied existence of an early, highly 
be differentiated crust on the Earth suggest that water may have played an important 
al role in depressing silicate melting points, causing magmatic activity, in the early 
pe part of the Earth’s thermal history.—-DBV 
in 
-n 03235 Cooley, M. E. Some notes on the Late Cenozoic drainage patterns in 
southeastern Arizona and southwestern New Mexico, in Southern Arizona 
Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: 
et Tucson, Ariz., Arizona Geol. Soc., p. 75-78, illus., 1968. 
The development of the drainage in southeastern Arizona and southwestern New 
4 Mexico has been controlled and modified repeatedly by pulses of large-scale faulting, 
, epeirogenic upwarping or subsidence, and volcanic activity. As a result—in Late 
y, Cenozoic time, mainly during the Pliocene and Quaternary—a close relation exists 
e between these events and the evolution of the Gila and the Salt Rivers, which are 


s the two main streams of the area. This report presents a working hypothesis of 
‘ the drainage development based on regional trends in sediment size and the 
association of the sedimentary deposits with the volcanic rocks and geological 
n structure, coupled with about 1,100 measurements of imbrication of pebbles and 
s the direction of the dip of crossbeds.—from Author’s introduction 
d 


Cooper, Alan K. See Nason, Robert D. 03031 


02957 Cooper, G. Arthur. Age and correlation of the Tully and Cedar Valley 
Formations in the United States, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 701-709, illus., 1967 [1968]. 


; The stratigraphic position and faunas of the Tully and Cedar Valley Formations 
are reviewed and the conclusion reached that they are contemporaneous and belong 
in the late Middle Devonian. The preponderance of faunal evidence indicates a 
Middle Devonian age despite the presence of an ammonite hitherto thought to be 
restricted to the Upper Devonian (Frasnian Joip,.). The Tully is correlated with 
beds in Kentucky, Michigan, Wisconsin, and Manitoba by virtue of its relationship 
to the Cedar Valley.— Author’s abstract 


02892 Cordey,W.G. Morphology and phylogeny of Orbulinoides beckmannii (Saito 
1962): Palaeontology, v. 11, pt. 3, p. 371-375, illus., 1968. 


An examination of dissected specimens of the Eocene species Orbulinoides 
beckmannii (Saito 1962), formerly Porticulasphaera mexicana (Cushman 1925), 
reveals certain morphological features not hitherto described. A study of the 
ontogeny of O. beckmannii and a comparison with the contemporaneous species 
Globigerapsis kugleri Bolli, Loeblich, and Tappan, and Globigerinatheka barri Bolli, 
Loeblich, and Tappan, indicate that O. beckmannii is unlikely to be related to either 
of these species. It appears to have developed from some globorotaloid ancestor. 
Author’s abstract 


02893 Cordey, W.G. A new Eocene Cassigerinella from Florida: Palaeontology, v. 
11, pt. 3, p. 368-370, illus., 1968. 


A new species of Cassigerinella (C. eocaenica) is proposed for specimens obtained 
from an Eocene sample taken off Blake Plateau, Florida. The species is similar, 
but quite distinct from the Oligocene marker C. chipolensis (Cushman and Ponton 
1932). Therefore the stratigraphical value of the overlap in ranges of C. chipolensis 
with Pseudohastigerina micra (Cole 1927) as indicators of basal Oligocene is not 
affected.—Author’s abstract 


02828 Corless, James T. Observations on the isotopic geochemistry of calcium: Earth 
and Planetary Sci. Letters, v. 4, no. 6, p. 475-478, illus., table, 1968. 


The Ca-48/(total Ca) ratios of three natural materials, seawater, the shell of the 
hard clam Mercenaria mercenaria and human teeth, have been determined relative 
to that of a reagent CaCO;. The measurements indicate that variations up to 10 














26 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


per mille may exist and that metabolic processes may be active in fractionating the 
isotopes.—Author’s abstract 








02760 Cowgill, Ursula M. A comparative study of eutrophication, in Developments 


in applied spectroscopy, V. 6—Mid- America Spectroscopy Symposium, 18th, 
Chicago, Ill., 1967, Selected Papers: New York, Plenum Press, p. 299-321, illus.. 
1968. 


Sediment from samples collected from the entire 14m water column in Linsley Pond 
at North Branford, Conn., was examined by X-ray emission spectroscopy for all 
detectable elements. Cycles of sulfur, iron, manganese, copper, phosphorus, calcium, 
and magnesium are discussed and their distribution in the various levels is 
diagrammed. Mechanisms by which elements are distributed include littoral 
vegetation, organisms living in surface waters, and autumnal turnover. As the lake 
has become more eutrophic over the 30 years of study, concentration of Mn and 
P in the hypolimnion has increased, and Fe and S in the lower waters have declined. 
ESL 


02726 Cox, C.J. (and others). Annual report on ground water in Arizona, spring 


1966 to spring 1967: Arizona Land Dept. Water—Resources Rept. 36, 43 p., illus., 
table, 1968. 


In Arizona, three ground-water provinces are delineated on the basis of geology. 
The Basin and Range province, the most highly developed agriculturally, has shown 
a steady decline in ground-water levels due to pumping for irrigation. In the Plateau 
province, water-bearing sandstones store large amounts of water but well yields 
are small owing to poor transmissibility. The central highlands consist of crystalline 
and well-consolidated sedimentary rocks which contain little storage space, although 
some fractured and faulted zones transmit appreciable amounts of water. This report 
includes graphs showing ground-water levels in selected wells and estimated annual 
pumpage, maps showing depths to water in selected wells in 1967, changes in levels 
in selected wells from 1962-1967, and potential well production by areas. —_GDC 


02821 Cracraft, Joel. A review of the Bathornithidae (Aves, Gruiformes), with remarks 


on the relationships of the suborder Cariamae: Am. Mus. Novitates, no. 2326, 
46 p., illus., table, 1968. 


The fossil history of the Bathornithidae (Gruiformes, suborder Cariamae) is 
reviewed. These birds were most abundant in the Oligocene of the northern Great 
Plains. All previously described species of Bathornis are considered to be valid; 
a new species, Bathornis fricki, is described from the lower Miocene deposits of 
Wyoming. Three evolutionary lines were recognizable within the family. The study 
reaffirms the view that the family is closely related to the Cariamidae and 
phororhacoids. However, the Bathornithidae are morphologically distinct and 
should not be placed in the same family as the cariamids and phororhacoids. Little 
supporting evidence is seen for recognizing natural subdivisions within the Cariamae 
and for splitting the phororhacoids into several phyletic lines.—KAF 


03127 Cracraft, Joel. First record of the turkey Meleagris gallopavo from the 


Pleistocene of Mexico: Condor, v. 70, no. 3, p. 274, 1968. 


The humerus of a turkey was found in 1928 southeast of Sonora, Mexico. The 
specimen, which is in the American Museum of Natural History, is referred to 
Meleagris gallopavo and is of very late Pleistocene age. No records of M. gallopavo 
are known from Mexico but the fossil was compared with M. gallopavo from the 
Pleistocene of Florida and was found to fall within the range of variation of the 
species.—KAF 


02709 Creer, K. M. Palaeozoic palaeomagnetism: Nature, v. 219, no. 5151, p. 246 


250, illus., table, 1968. 


Recent Soviet data support the hypothesis that the lower Paleozoic rocks of the 
United States, Europe, and Russia were severely remagnetized in the late Paleozoic. 
Paleomagnetic studies on lower Paleozoic rock from eastern Russia yield poles which 
lie on a continuation of the modified polar wandering curve for Europe. Pole 
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positions deduced from paleomagnetic studies of lower Paleozoic rocks in the United 
States and Europe are consistent with an Upper Paleozoic magnetic age—KAS 











































: 02940 Creer, K. M. Devonian geography deduced by the palaeomagnetic method, in 
; Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 
2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 1371-1377, illus., 1967 


[1968]. 


| An analysis of worldwide palaeomagnetic data reveals similarities in the shapes of 
the upper Palaeozoic parts of the polar wandering curves for the different continents. 
By superposition of corresponding parts of their polar wandering curves, the 

positions of the continents during the upper Palaeozoic have been deduced. The 

reconstruction consists of two supercontinents, (a) Europe + western Russia + N. 

| America, and (b) the present Southern Hemisphere continent + India, and is thus 
similar to earlier reconstructions based on geological evidence of which it is however 
completely independent. The South Pole is shown to have wandered across these 
large land masses during the Upper Palaeozoic, and in the Devonian was situated 
in N.W. Africa. The North Pole must have been in middle of a large ocean.- 
Author’s abstract 


02647 Cumming, L. M. Devonian of Canadian Appalachians and New England states, 
in Internat. Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: 
Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 1041-1055, illus., tables, 
1967 [1968]. 


Belts of Devonian granitic rocks occupy the central core of the entire region; this 
Acadian orogeny was the major event in structural development of the eastern 


Appalachian fold system. Lower Devonian volcanic rocks are widespread 
throughout the central granitic terrain. The Kineo volcanic sequence changes to 
a carbonate facies characterizing the Gaspé-Connecticut synclinorium. Iron 


formations reflect stability of the Lower Devonian sedimentary environment both 
north and south of the volcanic activity. Continental Middle and Upper subsidence 
allowed flysch and molasse to accumulate in successor basins north of the central 
granitic terrain. Post-orogenic Upper Devonian clastic sediments blanketed the 
Acadian folded zone. Brachiopod, ostracod, and microspore zones have been 
established in New Brunswick and Gaspé, and this is classic ground for study of 
Devonian plants and fish.—from Author’s abstract 


03177 Cunningham-Dunlop, Peter K. Geology of economic uraniferous pegmatites in 
the Bancroft area, Ontario [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 
12, pt. 1, p. 5077B, 1968. 


03007 Currie, K. L. Variations in the hafnium/zirconium ratio of high grade 
metamorphic rocks from southeastern Ontario, Canada: Earth and Planetary Sci. 
Letters, v. 4, no. 4, p. 299-304, illus., table, 1968. 


The zirconium content is inversely proportional to the hafnium/zirconium ratio in 
metamorphic rocks surrounding metasomatic granitoid bodies. The zirconium 
content reaches a maximum in a narrow border just outside the boundaries of the 
granitoid rocks. Experiments are described to show that such behaviour cannot 
result from movement of solutions, but could be the result of diffusional transport 
of material toward the granitoid rocks in a fluid medium.—Author’s abstract 


02702 Dalrymple, G. Brent; Moore, James G. Argon-40—Excess in submarine pillow 
basalts from Kilauea Volcano, Hawaii: Science, v. 161, no. 3846, p. 1132-1135, 
illus., table, 1968. 


Submarine pillow basalts from Kilauea Volcano contain excess radiogenic Ar-40 
and give anomalously high K-Ar ages. Glassy rims of pillows show a systematic 
increase in radiogenic Ar-40 with depth, and a pillow from a depth of 2590 m 
shows a decrease in radiogenic Ar—40 inward from the pillow rim. The data indicate 
that the amount of excess radiogenic Ar—40 is a direct function of both hydrostatic 
pressure and rate of cooling, and that many submarine basalts are not suitable for 
K-Ar dating.— Authors’ abstract 
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Dalrymple, G. Brent. See Mussett, Alan E. 02826 


03221 Damon, P. E.; Bryant, D. L.; Mayo, E. B. (leaders). Stratigraphic and volcanic 


geology, Tucson Mountains, Field Trip 5, in Southern Arizona Guidebook 3—Geol. 
Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., 
Arizona Geol. Soc., p. 339-350, illus., 1968. 


The field trip is two days in length, traverses about 110 miles, and makes 11 stops 
The rocks exposed are from Precambrian to Recent, but the trip visits rocks of 
Precambrian to Miocene only; several systems are missing. The rocks seen on the 
first day are the Precambrian Pinal Schist, Cretaceous granite, the Paleozoic marine 
section, and Tertiary volcanic and sedimentary rocks. Cretaceous sedimentary rocks 
can be seen at a distance. On the second day, the Tucson Mountain chaos and 
the Cat Mountain Rhyolite are studied. Cretaceous and Permian rocks and Miocene 
potassic basaltic andesites are seen also.—HRC 


Damon, Paul E. See Maugcr, Richard L. 02930 


03209 Damon, Paul E. Application of the potassium—argon method to the dating of 


igneous and metamorphic rock within the Basin Ranges of the southwest, in 
Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. 
Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 7-20, illus., tables, 1968. 


Radiometric and stratigraphic evidence indicate that there were three periods of 
orogenic activity during the Precambrian in Arizona and Sonora. The oldest one, 
1,700 m.y., the “‘Arizonan Revolution,” was later followed by the Mazatlan 
Revolution, at about 1,400 m.y. and the Grand Canyon disturbance at about 1,100 
m.y. Overlying the Grand Canyon-—deformed rocks are Paleozoic and Mesozoic 
rocks of cratonic nature. Early Mesozoic time is characterized by erosion and coarse 
gravel deposits. Numerous K-Ar measurements made on various magmatic bodies 
indicate two general pulses of metamorphic or magmatic activity in the area to the 
south of 36°, the earlier, approximating Laramide activity, from 80 to 50 m.h. and 
the other, within the Cenozoic, from 40 to 10 m.y. A relationship between time 
and geography could have economic significance—HRC 


03225 Damon, Paul E.; Davidson, Edward S.; Elston, Wolfgang E.; Kuellmer, Frederick 


J.; Mayo, Evans B.; Marjaniemi, Darwin; Peterson, Donald W.; Sheridan, Michael 
F.; Gillerman, Elliot. (leaders). Volcanic geology, southwestern New Mexico and 
southeastern Arizona, Field Trip 1, in Southern Arizona Guidebook 3—Geol. Soc. 
America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona 
Geol. Soc., p. 243-314, illus., 1968. 


The field trip takes three days, covers 656 miles, and includes 24 stops, several of 
which are extensively described. The purpose of the trip is to examine the various 
volcanic rocks of southeastern Arizona and southwestern New Mexico. Particular 
attention is given to the petrography and stratigraphy of ash flows and source areas. 
The route is in various directions away from Silver City, N. Mex.—HRC 


02847 Danes, Z. F. Isostatic processes in media of variable viscosity—[Pt.] 1, Cartesian 


geometry: Icarus, v.9, no. 1, p. 1-7, 1968. 


The process of isostatic adjustment is solved as a free boundary situation in a slab 
of fluid with viscosity dependent on depth. Two cases are solved: (1) viscosity 
a linear function of depth; (2) viscosity an exponential of depth. In the latter, all 
inertia terms in the equations of motion are neglected. In the former, only the 
nonlinear convective terms are omitted. The model permits a close approximation 
to mantle viscosities revealed by seismic data.— Author’s abstract 


02848 Danes, Z. F. Isostatic processes in media of variable viscosity—[Pt.] 2, Spherical 


geometry: Icarus, v.9, no. 1, , p. 8-11, 1968. 


This paper is a continuation of the preceding paper, Pt. | [ibid., p. 1-7]. Here, 
the Earth is assumed to be a self—gravitating viscous sphere or a spherical shell. 
The gravity acceleration is assumed constant throughout the domain of interest. 
The viscosity is a function of the radial coordinate. Starting with the hydrodynamic 
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equations of motion, the components of velocity of the flow in the material of the 
Earth are derived. By properly matching the boundary conditions, the results also 
can be applied to a multilayered model.—Author’s abstract 


02849 Dane’, Z. F. On slow thermal convection in a layer of fluid of variable viscosity: 


Icarus, v. 9, no. 1, p. 12-15, 1968. 


Since recent seismic results show quite conclusively that the viscosity of the Earth’s 
mantle varies within limits of several orders of magnitude, a formulation of the 
problem of thermal convection must account for such variation. In the present 
analysis, viscosity is assumed to depend on depth as an exponential function. The 
problem is reduced to an ordinary linear differential equation containing only one 
geometrical parameter, n, and one physical parameter 8. For small values of the 
right-hand side, the equation has an exponential solution. For greater values of 
the right-hand side numerical solutions can be derived.— Author’s abstract 


02667 Danner, Wilbert R. Devonian of Washington, Oregon and western British 


Columbia, in Internat. Symposium on the Devonian System, Calgary, 1967 [Proc.], 
V.1: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 827-842, illus., 1967 
[1968]. 


Devonian sequences of the Pacific Northwest are either of eugeosynclinal type or 
transitional between the eugeosyncline and miogeosyncline. In northwestern 
Washington, Middle and Upper Devonian limestone reef complexes occur 
interbedded with shales, graywackes, and volcanic rocks; in the northeastern part, 
only Upper is present and is thought to be transitional. Two small outcrops of 
reef complexes occurring in the Suplee area of east-central Oregon are also believed 
to be transitional. No Devonian rocks in situ are known in western British 
Columbia, the thick cover of younger volcanic and sedimentary rocks of granitic 
intrusions having covered or destroyed older sequences.— ESL 


Davidson, Edward S. See Damon, Paul E. 03225 


02724 Davis, Dan A.; Yamanaga, George. Preliminary report on the water resources 


of the Kona area, Hawaii: Hawaii Div. Water and Land Devel. Circ. C46, 22 
p., illus., tables, 1968. 


The Kona area includes Hualalai volcano and the west and northwest slopes of 
Mauna Loa volcano on the west side of the island of Hawaii. The young lava 
slopes are virtually untouched by erosion. The only ground-water supply is in the 
basal lava flows near sea level. The basal water is brackish to saline at the shore 
and for several thousand feet to several miles inland. The freshest water found 
in wells is in the vicinity of Keauhou and Honaunau, near the zone of highest 
rainfall. Daily pumpage of fresh water from the basal aquifer for municipal supply 
was a little more than a half million gallons in 1966. Little is known about the 
total supply of fresh ground water and the minimum depths at which it can be 
found. Observations on operating wells and test drilling will be needed to determine 
the supply and to find the most favorable places for development.—from Authors’ 
summary 


02976 Davis, Dan A.; Yamanaga, George. Preliminary report on the water resources 





of the Hilo-Puna area, Hawaii: Hawaii Div. Water and Land Devel. Circ. C45, 
38 p., illus., tables, 1968. 


On the young, highly permeably lava of the eastern slopes of Mauna Loa and 
Kilauea, only a small part of the rainfall runs off to the sea. Water supply for 
Hilo comes mostly from diversions, springs, or tunnels in two stream basins—3 
to 4 mgd from Wailuku and 0.1 to 0.2 mgd from Waiakea. Thin bodies of perched 
ground water discharge at numerous springs on the slopes of Mauna Loa. The 
flow fluctuates widely with rainfall; most of the discharge is at altitudes higher than 
400 feet. Along the shore, daily discharge of basal ground water is several hundred 
million gallons, salinity decreasing away from shore. The Kilauea rift zone forms 
a quality-of—-water boundary, with water table ten feet or more above sea level on 
the north side; here large supplies of fresh water can be developed.—GDC 


02677 Davis, Donald G.; Breed, William J. Rock fulgurites on the San Francisco Peaks, 
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Arizona: Plateau, v. 41, no. 1, p. 34, 1968. 


In sand, lightning creates glassy tubes that are called fulgurites; on mountain tops 
the same phenomenon causes a glassy coating, or small glazed tubes in the rock, 
On top of Mt. Humphreys, Arizona’s highest peak, patches resembling spots of 
dried fruit juice, upon close examination, were coatings of an inorganic glassy 
substance which seemed to have been produced by localized melting of the rock 
surfaces by lightning. Verified at the Museum of Northern Arizona, the specimens 
are black to green obsidian-like coatings and tubes in the andesite of Mt, 
Humphreys. Similar fulgurites have since been reported on several other peaks of 
the San Francisco Mountains.—GDC 


Davis, E. Mott. See Valastro, S., Jr.02749 


02800 Davis, J. B. Paraffinic hydrocarbons in the sulfate-reducing bacterium 


Desulfovibrio desulfuricans:. Chem. Geology, v. 3, no. 2, p. 155-160, illus., table, 
1968. 


Lipid extracted from the above anaerobic, sulfate-reducing bacterium constitutes 
5-9 percent of the cellular weight. About 25 percent of the lipid consists of saturated 
hydrocarbons. A prominent series of normal paraffins (C2;—Cs;;) in the saturated 
hydrocarbon fraction shows no preference for odd- or even-numbered carbon 
chains. Fatty acids of the cellular lipid are of shorter chain length. Thus, there 
is no obvious precursor—product relation between fatty acids and paraffins. In the 
sedimentary environment bacterial synthesis of hydrocarbons and other products 
may be of significance. Being last in the food chain, bacteria ultimately become 
the only organisms with biosynthetic capability and thus would effect organic matter 
modification as long as biospheric conditions exist. The effect is expected to increase 
with depth of sediments.—from Author’s abstract 


03018 Dawson, Mary R. Middle Eocene rodents (Mammalia) from northeastern Utah: 


Carnegie Mus. Annals, v. 39, art. 20, p. 327-370, illus., tables, 1968. 


The lower mammal zone of the Green River Formation (Burke, 1935) has been 
considered Wasatchian in age and the upper, early Bridgerian. His Powder Wash 
locality is basinward on Raven Ridge in the eastern Uinta Basin; its sandstones 
represent a deltaic facies on the margin of fluctuating former Lake Uinta. In recent 
correlation by Cashew (written communication) it is stratigraphically 270 feet below 
the Mahogany oil-shale and in the Douglas Creek Member of the Green River 
Formation. Bridgerian vertebrate fauna is diverse, largely unstudied. Powder Wash 
rodents range in size from large Pseudotomus to tiny Pauromys, and are mostly 
isolated teeth with few complete specimens. Jaws and maxillae of medium-sized 
Sciuravus eucristadens show association of teeth. Taxonomic assignment of six 
species here described is conservative; a few are temporary.—_GDC 


DeCarli, P.S. See Carter, N. L. 02613 


02868 Dechert, Curt Peter. Bedrock geology of the northern Schell Creek Range, White 


Pine County, Nevada [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., ‘v. 29, no. 1, 
p. 246B, 1968. 


Decker, Edward R. See Roy, Robert F. 02627 


02869 Deike, George Herman, 3d. The development of caverns of the Mammoth Cave 


region [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 247B, 1968. 


02878 Deines, Peter. Stable carbon and oxygen isotopes of carbonatite carbonates and 


their interpretation [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 
247B, 1968. 


02888 DeLong, Richard M. Bedrock geology of the Dellroy quadrangle, Carroll 


County, Ohio: Ohio Div. Geol. Survey Rept. Inv. 68, 1 sheet, scale 1:24,000, section, 
text, 1968. 
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Coal has been mined in the Dellroy quadrangle from Middle Kittanning, Lower 
and Upper Freeport, and Mahoning beds. The Lower and Upper Freeport, and 
Thornton clays are the only ones thick and persistent enough to have commercial 
potential. Some sandstone is available above the Cambridge Limestone and in the 
Lower Mahoning unit. The Union pool, now inactive, has produced unknown 
quantities of oil and gas from the Mississippian Berea and Cussewago Sandstones. 
k The Silurian Albion Sandstone yielded a show of gas in Monroe Township.—MCM 


POLE ORE 


eae 


| 02723 Denis, E. E. Ground-water conditions in the Waterman Wash area, Maricopa 
and Pinal Counties, Arizona: Arizona Land Dept. Water-Resources Rept. 37, 23 
p., illus., tables, 1968. 


Waterman Wash is an ephemeral stream in a northwest-trending valley tributary 
to the Gila River. Ground water, mostly under water-table conditions, is in sands 
and gravels of alluvial fill, up to 1,500 feet deep in parts of the area. Depth to 
water is greatest at the south end of the area and along the margin of the Sierra 
Estrella on the northeast. High in sodium and salinity, the water is used for 
irrigation, without much change in quality since the report by White (1963). Water 
levels have continued to decline in response to withdrawal, which is causing the 
cone of depression to expand; it will eventually abut bedrock on the north, east, 
and west sides of the area. The available ground water remaining in storage is 
estimated to be over 9,000,000 acre-feet. The fluoride content is higher than the 
optimum 0.7 mg per |.—GDC 


03002 Denison, Robert H. Early Devonian lungfishes from Wyoming, Utah, and Idaho: 
Fieldiana— Geology, v. 17, no. 4, p. 353-413, illus., 1968. 


Uranolophus wyomingensis, n.gen., n.sp., is described from the Beartooth Butte 
Formation in Park and Bighorn Counties, Wyo. Numerous specimens include 
incomplete skulls and jaws, postcranial elements, and scales. Uranolophus is placed 
in Dipnorhynchidae with Dipnorhynchus, from which it differs chiefly by unique 
development of “‘tooth ridges”’ and absence of the pineal foramen. Compared to 
other fossil and living Dipnoi, Uranolophus is very primitive; its scales resemble those 
of early crossopterygians. The Water Canyon Formation of the same age has yielded 
a few scales and bone fragments of Uranolophus sp. and undetermined Dipnoi from 
Cache County in northern Utah and from extreme southeastern Idaho where a tooth 
plate of Dipterus sp. also was found.—VMJ 


03050 Dennis, J. G. Isotopic ages from the Appalachians and their tectonic 
significance— Discussion [of paper by C. T. Harper, 1968]: Canadian Jour. Earth 
Sci., v. 5, no. 4, pt. 1, p. 959-961, illus., 1968. 


Geological field relationships demonstrate that the principal orogeny in the Northern 
Appalachians was the Acadian orogeny in Devonian time, and that events 
culminating in the Late Ordovician (Taconic) disturbance were precursors of the 
Acadian orogeny in the Appalachian geotectonic cycle [Original paper, ibid., v. 5, 
p. 49-59].—Author’s abstract 


02717 Dennis, Robert L. A developmental study of roots of presumed seed fern origin 
from the Upper Pennsylvanian of Illinois: Illinois Acad. Sci. Trans., v. 61, no. 
2, p. 146-156, illus., 1968. 


A coal ball petrification of Upper Pennsylvanian age has been found containing 
extensive remains of roots of a new type including two root apical meristems and 
a bud-like meristem. Ontogenetic sequences of root development are described and 
illustrated. The root meristems have large, multicellular, initial zones producing 
root cap and meristomatic tissues which subsequently give rise to differentiating 
cells of the protoderm, ground meristem, and procambium. Serial sections of the 
roots illustrate a development of the vascular cambium much like that found in 
the roots of extant dicotyledonous plants. A comparison of the present specimens 
with similar root types from the Pennsylvanian is made. In general features of 
organization, the material described here appears most like roots of medullosan seed 
ferns.— Author’s abstract 
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Dennison, John M. See Oliver, William A., Jr. 02646 


03158 Detterman, Robert L. Recent volcanic activity on Augustine Island, Alaska: 
U.S. Geol. Survey Prof. Paper 600-C, p. C126-C129, illus., 1968. 


Augustine Volcano erupted October 11, 1963, ending a 28-year quiet period. The 
initial eruption from the summit dome was of a nuée ardente type laterally directed 
to the southeast, where it blew out a 3,200-ft section of crater wall. The mass 
of debris (120x 10° cu yd) formed by the eruption covers about 3 sq mi and is 
locally as much as 375 feet thick. Mudflows consisting of reactivated rubble (20x 10° 
cu yd) cover an additional area of about 2 sq mi.—Author’s abstract 


02811 Deuser,W.G. Iron—-magnesium-—aluminum relationships in achondrites: Chem. 


Geology, v. 3, no. 2, p. 81-87, illus., table, 1968. 


The atomic proportions of total iron, magnesium, and aluminum of 41 analyses 
of achondrites taken from the literature were plotted on a ternary variation diagram. 
The four main achondrite groups, eucrites, howardites, diogenites, and aubrites, are 
readily distinguished without knowledge of the oxidation states of iron. Aluminum 
closely follows calcium in almost all cases. The extensive fractionation of an aubrite 
magma, as suggested by Moore (1962), cannot be substantiated but the achondrite 
Shallowater may represent a link between the diogenites and the aubrites.— Author’s 
abstract 


DeWald, Omar. See Lattimore, Robert K. 02906 
DeWitt, Wallace, Jr. See Oliver, William A., Jr. 02646 
Dineley, D. L. See Allen, J. R. L. 02673 


Dineley,D.L. See Broad, D. S.02716 


03040 Dineley, D. L.; Rust, B. R. Sedimentary and paleontological features of the 


Tertiary-Cretaceous rocks of Somerset Island, Arctic Canada: Canadian Jour. Earth 
Sci., v. 5, no. 4, pt. 1, p. 791-799, illus., 1968. 


A 300 m succession of non-—marine clastic rocks; herein termed the Idlorak 
Formation, lies in a graben on the Precambrian basement of Somerset Island. The 
indigenous microflora is probably late Cretaceous or Tertiary in age. Abraded fish 
remains, reaching 65 cm in length, include arthrodires, other placoderms, and 
crossopterygians, which were probably derived locally from former outcrops of 
Upper Devonian rocks. Eighty percent of the Idlorak Formation is well-sorted 
quartz sandstone; the remainder is shale, siltstone, and minor conglomerate. 
Abundant large-scale cross-stratification indicates fluvial transport from the north, 
and the presence of Lingula suggests a marginal coastal environment such as a delta. 
The largely arenaceous Griper Bay Formation and equivalent formations, now 
nearly 400 km to the north, may have formerly extended southward to provide the 
bulk of the source material.— Authors’ abstract 


03047 Dineley, D. L.; Williams, B. P. J. The Devonian continental rocks of the lower 


Restigouche River, Quebec: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 945 
953, illus., table, 1968. 


The Devonian continental rocks outcropping between Campbellton, New Brunswick, 
and Miguasha, Quebec are regrouped on the basis of new stratigraphic information 
and the ages now suggested are thought to be in accord with new data. An Early 
or early Middle Devonian age for the La Garde Formation is apparent and a strong 
unconformity is noted at the base of this unit. The Pirate Cove Formation (Middle 
Devonian) is subdivided into five lithological units. The Fleurant and Escuminac 
Formations, of Late Devonian age, are included in the newly proposed Miguasha 
Group. The tectonic implication of the lithologies and the structural relationships 
of these rocks is a pulsatory sequence of uplifts.—Authors’ abstract 


03151 Doering, Willis P. A rapid method for measuring the Rb/Sr ratio in silicate 


rocks: U.S. Geol. Survey Prof. Paper 600-C, p. C164—-C 168, tables, 1968. 
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A simple and rapid method is presented for determining the ratio of rubidium to 
strontium in various silicate rocks for use in geochronologic studies. The method 
is based upon analysis of powdered samples by X-ray fluorescence and comparison 
of the results with carefully selected standards that have been analyzed by isotope 
dilution. The precision of measurement is +3 percent. The rubidium and strontium 
contents can also be determined by this method, but precision is less than that of 
the ratio determinations.— Author’s abstract 


02855 Doner, Harvey Ervin. Solubility of calcium carbonate precipitated in clay 
suspensions and aqueous solutions [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 
29, no. |, p. 14B, 1968. 


Dorheim, Fred H. See Collinson, Charles. 02671 
Dorman, J. See Herron, E. M. 03109 


03108 Dorman, LeRoy M.  Anelasticity and the spectra of body waves [abs.]: 
Earthquake Notes, v. 39, nos. 1~2, p. 12, 1968. 


Doyle, H. A. See Hales, A. L. 03116 
Drake,C.L. See Herron, E. M. 03109 


02695 Drever, H. 1.; Gribbon, P. W. F. Field work—St. Andrews University Greenland 
projects, 1938-67: Polar Rec., v. 14, no. 89, p. 187-190, illus., 1968. 


At St. Andrews University, Scotland, geologic research directed by H. I. Drever 
resulted from a visit to Ubekendt Ejland, western Greenland (Wordie, 1938; Drever, 
1967). Interest has been centered around Igdlorssuit, where a volcanic pile of 
olivine- and zeolite-rich lavas and minor picritic intrusions were discovered. The 
lava succession dips toward the west coast, where younger rocks including acid 
pitchstones are cut by a dense swarm of monchiquitic dikes, among which melilite 
nephelinite was discovered in 1967, hitherto unrecorded in the region. Interest in 
glaciers led to mountaineering projects directed by Gribbon in fjord areas of 
Sermilik, Nanortalik, and Sukkertoppen.—GDC 


Drewes,H. See Poole, F. G. 02669 


03217 Drewes, Harald; Finnell, Tommy L. (leaders). Mesozoic stratigraphy and 
Laramide tectonics of part of the Santa Rita and Empire Mountains southeast of 
Tucson, Arizona, Field Trip 2 in Southern Arizona Guidebook 3—Geol. Soc. 
America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona 
Geol. Soc., p. 315-324, 1968. 


This one-day field trip is 58 miles long end makes 11 stops. The trip is planned 
to illustrate two of the more important geologic features whose recognition has come 
from nearby similar ranges. The Mesozoic stratigraphy is relatively complete, and 
the Laramide orogeny deformed the ranse in three phases. Although not all of 
the areas visited contain a fully developed Mesozoic column or show the entire 
Laramide deformation, most areas contain some part of the sequence or some 
aspects of the deformation. The Triassic is largely volcanic with interbedded ecolian 
sands; plutons were emplaced during the Triassic and Jurassic. More volcanics and 
sedimentary rocks were deposited during the Cretaceous. The first phase of the 
Laramide occurred during the Late Cretaceous..-HRC 


Drewes, Harald. See Hayes, Philip T. 03232 
Drez, Paul. See Ray, Clayton E. 02656 


02923 Drum, R. W. Jn vitro siliceous petrifaction of plant tissue [abs.]: Am. Jour. 
Botany, v. 55, no. 6, pt. 2, p. 722, 1968. 


02682 DuBar, J. R. Bench mark series—Contribution No. 1, Power auger hole 
HORRY 39 (CW70), Myrtle Beach 15’ quadrangle, Horry County, South Carolina: 
South Carolina Div. Geology Geol. Notes, v. 12, no. 1, p. 9-18, illus., 1968. 
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During the past several years the author has been studying the Neogene deposits 
on the south flank of the Cape Fear Arch in southeast North Carolina and northeast 
South Carolina. Hundreds of shallow power auger and rotary holes have been 
drilled in this area. The author here presents the stratigraphic and faunal data 
upon which the interpretations in his previous papers on this area are based.— MST 
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02870 Dudley, Priscilla Perkins. Glaucophane schists and associated rocks of the 
Tiburon Peninsula, Marin County, California [abs.]: Dissert. Abs., Sec. B, Sci. 
and Eng., v. 29, no. 1, p. 247B-248B, 1968. 


03198 Dudley, William Wyatt, Jr. Hydrogeology and ground-water flow system of 
the central Ruby Mountains, Nevada [abs.]: Dissert. Abs., Sec. B, Sci. and Eng,, 
v. 28, no. 12, pt. 1, p. 5077B-5078B, 1968. 


Duennebier, F.K. See Northrop, J. 02766 
Dunkle, David H. See Ray, Clayton E. 02656 


03199 Dunn, Darrel Eugene. Hydrogeology of the Stettler area, Alberta, Canada [abs,}: 
Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5078B, 1968. 


Dziewonski, A. See Landisman, M. 03112 


02631 Eckhardt, Donald H. Theory and interpretation of the electromagnetic 
impedance of the Earth: Jour. Geophys. Research, v. 73, no. 16, p. 5317-5326, 
illus., 1968. 


The electrical conductivity of the upper mantle and crust of the Earth can be 
estimated from the electromagnetic impedance measured at the surface of the Earth 
by the magnetotelluric method and by the geomagnetic induction method. The 
impedance of Earth models in rectangular and spherical coordinates can be found 
by numerically integrating the Riccati equation for the impedance. In rectangular 
coordinates this equation may be transformed to a first-order differential equation 
for the logarithm of the impedance whose characteristic solution paths may be 
plotted and used as a chart for graphical integration of multilayer models. In 
spherical coordinates, the effects of the curvature of the Earth may be treated 
conveniently by transforming the impedance into a function that is the ratio of 
internal to external source terms of a quasi-magnetostatic field.— Author’s abstract 


02922 Eggert, D. A.; Taylor, T. N. A Telangium-like pollen organ from the Upper 
Mississippian of Arkansas [abs.]: Am. Jour. Botany, v. 55, no. 6, pt. 2, p. 726, 
1968. 


Eglinton,G. See Henderson, W. 02743 


02706 Eicher, Don L. Geologic time: Englewood Cliffs, New Jersey, Prentice-Hall 
(Foundations of Earth Science Series), 149 p., illus., tables, 1968. 


The task of this textbook, one of a series planned to provide up-to-date 
introductions to modern Earth science for the beginning student, is to relate time 
to rocks. An introductory chapter discusses the history of the concept and outlines 
methods of estimating the time involved in past geologic processes. The five other 
chapters examine the rock record, stratigraphic units, physical correlation and 
paleogeography, biostratigraphy, and radiometric dating.— VSN 


02989 Eisenlohr, William S.; Sloan, Charles E. Generalized hydrology of prairie 
potholes on the Coteau du Missouri, North Dakota: U.S. Geol. Survey Circ. 558, 
12 p., illus., tables, 1968. 


Hydrologic conditions of prairie potholes of the Coteau du Missouri are described. 
The potholes tend to go dry since direct precipitation is the basic source of water 
but only half the potential evaporation. Basin inflow from snow and rain is erratic 
occurring only when the soil is frozen or saturated. Outflow occurs at low rates 
on the higher parts of the area; inflow occurs in lower areas. The water surfaces 
are part of the phreatic surface which tends to be a subdued image of the topography. 
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The direction of ground-water movement can be inferred from the quality of water; 
potholes with water low in dissolved solids have outflow, and those with water 


containing high concentrations of dissolved solids have inflow. Salinity is a function 
of the rate of flow and the relation of seepage inflow to outflow. The species of 
aquatic vegetation that grows in the potholes are related to the permanence and 
salinity of water. A table of common indicator species is included.—from Authors’ 
abstract 





03028 Elliott, William J.; Tripp, Eugene; Karp, Stanley E. Road guides—West side 


oil fields and Temblor Range outcrop area, in Geology and oil fields, west side 
southern San Joaquin Valley—AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. 
Mtg., 1968, Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum Geologists, 
Pacific Sec., p. 104-130, illus., 1968. 


The field trip is 154 miles long and makes 10 stops at various oil fields in Kern 
County; there are three alternate trips also. All have a running account of the 
geology along the road as well as descriptions of the stops. Stops are made also 
at the active Buena Vista thrust fault, the California Aqueduct pumping plant, and 
a subsidence area along the aqueduct canal. The three alternate trips are loops 
made from the main road trip.—HRC 


02727 Ellis, Brooks F.; Messina, Angelina R.; Charmatz, Richard; Ronai, Lili E. 


Catalogue of index smaller foraminifera—V. 1, Cretaceous planktonic and Paleozoic 
foraminifera: New York, Am. Mus. Nat. History Spec. Pub.,[724] p., illus., 1968. 


This three-volume catalog is an objective survey of the literature, resulting from 
nearly 30 years of continuous data processing. The index species were selected from 
the card files on the basis of wide geographic distribution and restricted geologic 
range. Specific determinations, illustrations, ages, and localities are presented as 
designated by each author; each section is indexed alphabetically by species name, 
under which the generic assignment used herein, followed by other combinations, 
are listed. Volume | is in two sections: Cretaceous planktonic, comprising 66 species 
and two subspecies of 18 genera and 5 families of Globigerinacea; Paleozoic 
benthonic and planktonic, comprising 77 species of 40 genera and 17 families of 
Ammodiscacea, Lituolacea, Parathuramminacea, Endothyracea, and Miliolacea. 
VMJ 


03224 Elston, Wolfgang E. Terminology and distribution of ash flows of the Mogollon 


Silver City-Lordsburg region, New Mexico, in Southern Arizona Guidebook 3 
Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., 
Arizona Geol. Soc., p. 231-240, illus., 1968. 


Three distinct ash-flow provinces are present: the Mogollon, Mimbres, and the 
southwestern corner of New Mexico. All three have been studied piecemeal, 
resulting in confused terminology and correlations. Old stratigraphic terms are 
clarified, new ones are defined, and correlations are suggested. All of the volcanic 
rocks are Tertiary. In the Mogollon, the Datil (Oligocene) is overlain by the Datil 
(restricted), the Apache Spring-Bloodgood Canyon Sequence, and on top is the 
Taylor Creek-Deadv'ood Gulch(?) Sequence; each is described, and these make up 
most of the region; Cretaceous volcanic rocks are present also. In the Mimbres 
province, basalts and andesites occur in the interval between the Datil (restricted) 
and the Apache Spring-Bloodgood Canyon Sequence. Little is known about the 
volcanic-tectonic history of the southwestern New Mexico province.—-HRC 


Elston, Wolfgang E. See Damon, Paul E. 03225 


03124 Emerson, William K. Familial placement of Hanetia Jousseaume, 1880 


(Muricidae) and Solenosteira Dall, 1890 (Buccinidae): Veliger, v. 11, no. 1, p. 1 
3, illus., 1968. 


The generic name Hanetia was proposed by Jousseaume (1880) with Murex haneti 
Petit, 1856, from the coast of Brazil(?), as type species; unfortunately Petit’s taxon 
was briefly described and poorly illustrated. Nevertheless, the name Hanetia has 
been used in recent years for a distinctive group of buccinids for which Dall (1890) 
had proposed the generic name Solenosteira, with Pyrula anomala, from Panama, 
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as type species. This group of Cantharus-like gastropods is represented by numerous 
Miocene to Pleistocene species from Florida and Mexico south to Peru. Study of 
the original material of both type species reveals that Hanetia is referable to the 
Muricidae and is therefore not a senior synonym of Solenosteira Dall, 1890, which 
can be retained as the earliest available name for the group of buccinids.—VMJ 


03143 Emilia, David A.; Berg, Joseph W., Jr.; Bales, William E. Magnetic anomalies 


off the northwest coast of the United States: Geol. Soc. America Bull., v. 79, no, 
8, p. 1053-1061, illus., 1968. 


Total-intensity magnetic anomaly maps are presented for the continental shelf and 
slope off the coasts of Washington, Oregon, and northern California. Anomaly- 
source depths are calculated. Two anomalies extend across the continental slope: 
one at the Strait of Juan de Fuca, the other at Cape Mendocino.—AG 


Engdahl, E.R. See Taggart, James. 02690 


02693 Engdahl, Eric R.; Taggart, James; Lobdell, John L.; Arnold, E. P.; Clawson, 


Gerald E. Computational methods: Seismol. Soc. America Bull., v. 58, no. 4, p. 
1339-1344, illus., 1968. 


The surface-focus P traveltimes estimated by Herrin et al (1968) entail a P velocity 
distribution from which smoothed traveltime tables of P, pP, PP and PcP are 
constructed. Theoretical considerations and computational procedures used are 
described. It is shown that computational errors in the new traveltime tables are 
less than 0.01 second.— Authors’ abstract 


Engels,J.C. See Tabor, R. W. 03167 


03182 Englund, Kenneth J.; Goett, Harry J. Occurrence of refractory clay in Randolph 


County, West Virginia: U.S. Geol. Survey Prof. Paper 600-C, p. C1-C3, illus,, 
table, 1968. 


Refractory flint clay and semiflint clay layers, totaling as much as 7 1/2 feet in 
thickness, occur in the lower part of the Allegheny Formation of Pennsylvanian 
age in north-central Randolph County, W. Va. The deposit seems to be a lens 
in a widespread bed of plastic clay and may underlie an area of 1-2 sq mi. 
Refractory tests of three samples indicate a pyrometric cone equivalent of cone 30 
31 which is comparable with tests of the most highly refractory clay previously 
reported from West Virginia.— Authors’ abstract 


Ergun,S. See Berman, M. 02803 


03228 Erickson, Rolfe C. Geology and geochronology of the Dos Cabezas Mountains, 


Cochise County, Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 192-198, illus., 1968 


Sixty percent of the range is a complex exposure of Precambrian metasedimentary 
rocks and granitoid intrusions. Paleozoic and Mesozoic rocks overlie these; in the 
Laramide orogeny the range was broken by large faults, of which the Apache Pass 
fault is the major one. Laramide intrusives are intrusive breccia and dark aphanitic 
rocks. Paleocene quartz diorite, quartz monzonite stocks and Eocene basaltic dikes 
intruded these. In mid-Tertiary time, several andesitic and dacitic dike groups, 
a granodiorite stock, and numerous quartz dikes were intruded into the range. 
from Author’s introduction 


02680 Ern, Ernest H. Geology of the Buckingham quadrangle, Virginia: Virginia Div. 


Mineral Resources Rept. Inv. 15, 45 p., illus., table, geol. map, 1968. 


This area in the western Piedmont is underlain mainly by doubly cleavaged schistose 
rocks, tightly folded and displaced by high-angle reverse faults. Late Precambrian 
or early Paleozoic in age, eight metamorphosed stratigraphic units are intruded by 
intermediate to ultramafic sill-like bodies. In the major structure, the northeast 
trending James River synclinorium, rocks of the Evington Group have been repeated 
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“TOUS ve . , , ‘ 
ly of by faulting. Mid Carboniferous regional metamorphism formed quartz-—albite 
> the muscovite-chlorite assemblages in greenschist facies, progressively increased 
yhich southeastward. Normal faults bound Triassic sedimentary rocks in the Scottsville 
basin on the northwest. Diabase dikes of Late Triassic age intrude all rocks. 
Building stone, crushed stone, and marbles have been quarried; manganese and iron 
alies are actively mined.—_GDC 
, No, 
02707 Ewan, Joseph. Roland McMillan Harper (1878-1966): Torrey Bot. Club Bull., 
vy. 95, no. 4, p. 390-393, portrait, 1968. 
and 
aly 03200 Farnham, Paul Rex. Crustal structure in the Keweenawan province of east 
Ope; central Minnesota and western Wisconsin [abs.]: Dissert. Abs., Sec. B, Sci. and 
Eng., v. 28, no. 12, pt. 1, p. 5079B, 1968. 
02797 Feduccia, J. Alan. The Pliocene rails of North America: Auk, v. 85, no. 3, 
p. 441-453, illus., tables, 1968. 
son, 
» DP. A minimum of 12 species of rails existed during the Pliocene of North America; 
seven are now named. A table summarizes the rail faunas of the Pliocene, 
a Pleistocene, and Recent of North America. Most of the modern rail fauna probably 
-" originated during the Pliocene and early Pleistocene. The large number of species 
are present in the Pliocene and Pleistocene indicates that the rail fauna has dwindled 
= in fairly recent times.—KAF 
Fellows, L.D. See Stinchcomb, Bruce L. 02902 
Ferguson, CarlC. See Taylor, Landon C. 02778 
Iph 
us. 02791 Ferguson, Carl C. Geologic map of the Alpine quadrangle, Tennessee: Tennessee 
Div. Geology Geol. Map GM 334-NW, scale 1:24,000, separate text, 1968. 
in The accompanying text, “‘Mineral resources summary of the Alpine quadrangle, 
ian Tennessee,” by L. C. Taylor and C. C. Ferguson is cited separately. —-MCM 
ns 
“4 Finch, WarrenI. See Amos, Dewey H. 02916 
sly | 03189 Finger, Larry Wayne’ The crystal structures and crystal chemistry of ferro 
magnesian amphiboles [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, 
pt. 1, p. 5134B, 1968. 
a 5 Finnell, Tommy L. See Drewes, Harald. 03217 
: Fischer, F. See Noakes, John E. 02747 
02981 Fischer, R. P.; Fisher, F. S. Interpreting pan-concentrate analyses of stream 
ry sediments in geochemical exploration for gold: U.S. Geol. Survey Circ. 592, 9 p., 
re illus., tables, 1968. 
SS 
oe Studies of collecting and processing samples to determine whether or not gold is 
25 present in areas of moderate size were undertaken in the northwestern San Juan 
;. Mts., Colo. Fifty-seven samples of pan concentrates were taken from streams 
draining: “barren” areas, where gold mineralization might be possible; slightly 
mineralized areas with a few known occurrences; well-mineralized areas with 
numerous occurrences and productive mines. Replicate analyses of large samples 
) gave results consistent enough to permit confidence in results for smaller samples 
when only one analysis was made. Analytical results are compatible with known 
geologic relations and indicate that a few samples from a stream are adequate to 
distinguish between barren and mineralized areas and to determine relative amount 
1 of gold in mineralized areas.—from Authors’ abstract 


Fisher, David E. See Rancitelli. Louis A. 02621 
Fisher, F.S. See Fischer, R. P. 02981 











03136 Fleischer, R. L.; Viertl, J. R. M.; Price, P. B.; Aumento, F. Mid-Atlantic Ridge— 
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Age and spreading rates: Science, v. 161, no. 3848, p. 1339-1342, illus., table, 1968. 


Fission-track dating of basaltic glass from the Mid-Atlantic Ridge gives results 
which are consistent with the proposal of ocean—floor spreading. Solidification ages 
from about 10,000 years to about 300,000 years were measured. Correlation is also 
possible between the magnetic anomaly patterns over the Crest Mountains at 45° 
N. and the geochronology of the outcropping basalts. Renewed volcanic activity 
well removed from the axis of the Mid-Atlantic Ridge has been demonstrated to 
have taken place in recent times.— Authors’ abstract 


Fletcher, Frank W. See Woodrow, Donald L. 02938 


02920 Foscolos, A. E. Cation-exchange equilibrium constants of aluminum-saturated 


montmorillonite and vermiculite clays: Soil Sci. Soc. America Proc., v. 32, no. 
3, p. 350-354, tables, 1968. 


Equilibrium constants of aluminum-saturated montmorillonite and vermiculite clay 
minerals were studied in chloride-salt solutions at concentrations similar to those 
occurring in soil. Studies were limited to cations occurring most abundantly in 
soil solutions, viz., H* ,K*,Mg’*, and Ca’*. The order of relative replacing power 
in the lyotropic series is given.—from Author’s abstract 


03036 Foss, Charles D.; Blaisdell, Robert. Stratigraphy of.the west side, southern San 


Joaquin Valley, in Geology and oil fields, west side southern San Joaquin Valley 
AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los 
Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 33-43, 1968. 


Many of the topics discussed are controversial, but the stratigraphic units selected 
are believed to be in the most use by geologists studying the west side of the southern 
San Joaquin Valley. The various units are described chronologically from youngest 
to oldest, as has been done in some previous guidebooks. For ease of reference, 
each formation is described in the same order, viz., type locality, characteristics 
and lithology, fauna and age, stratigraphic relationships, divisions, and oil and gas. 
Seven formations, from Eocene to Pleistocene, most being Miocene, are listed. 
HRC 


02987 Foster, R. L. Pctential for lode deposits in the Livengood gold placer district, 


east-central Alaska: U.S. Geol. Survey Circ. 590, 18 p., illus., tables, 1968. 


The Livengood gold placer district of east-central Alaska contains small bedrock 
deposits that probably were the source of the placer gold. Stream sediments in 
parts of the district, particularly in the Ruth Creek drainage, are characterized by 
abnormally high concentrations of gold, arsenic, mercury, antimony, molybdenum, 
and silver, and Ruth Creek itself is characterized by ‘highly acid water. The area 
is complex geologically and is cut by many thrust faults, some of which have been 
invaded by serpentine. Ruth Creek and some of the other geochemically anomalous 
areas are in upper plate clastic rocks that may be underlain by siliceous carbonate 
rocks beneath thrust faults. The small lode deposits in the upper plate rocks may 
represent leakage anomalies above economically significant metal deposits in rocks 
in or below the thrust fault zones.—Author’s abstract 


02935 Fountain, D. K. The application of the induced polarization method at Brenda 


Mines, British Columbia: Canadian Mining and Metall. Bull., v. 61, no. 670, p. 
153-157, illus., 1968. 


The mineralized area of Brenda lies within a granodiorite near its contact with the 
Nicola volcanics and is composed mostly of chalcopyrite and molybdenite. 
Alteration of the granodiorite is restricted to walls of faults or fractures. Results 
are given here of a detailed induced polarization survey during 1965 and 1966 for 
reevaluation of the property. The anomalous I. P. zone fits closely the area of 
concentrated mineralization; results indicate a sharp cut-off of mineralization to 
the west; on the east, the cut-off is more gradual. Mineralization correlates with 
the northeastern and southeastern extensions of the I. P. zone but insufficient drilling 
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has been carried out to determine the economic significance. The success of the 
method in this area is partially due to the minor occurrence of pyrite.—VSN 


02804 Foushee, Eugene. What makes rocks red?: Desert, v. 31, no. 6, p. 22-24, illus., 


1968. 


The article is a popular explanation of canyons, mesas and other natural wonders 
in southeastern Utah.—KAF 


02943 Fraunfelter, George H. Middle Devonian biofacies of central and northeastern 


Missouri, in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 
[Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 693-700, 
illus., tables, 1967 [1968]. 


Eight biofacies, Turbonopsis, Hexagonaria profunda, Hexagonaria lativentra, Atrypa 
bellula, Atrypa missouriensis, Stropheodonta, Tabulophyllum, and Stachyodes, are 
present in the Middle Devonian strata of central and northeastern Missouri. The 
Rensselandia Beds (Cooper, 1944) are considered to be the upper part of the 
Hexagonaria profunda Biofacies. The terms Favosites-Anostylostroma Bed and 
Thamnopora Beds are introduced. The former occurs in the tower part of the 
Hexagonaria profunda Biofacies; the latter in the Stropheodonta, Tabulophyllum and 
Stachyodes Biofacies, most commonly at the base of the Tabulophyllum Biofacies. 
These biofacies are correlated with fossil zones in the Cedar Valley Formation of 
lowa and northwestern Illinois.—from Author’s abstract 


Freedman, Helen W. See Tucker, William. 02699 


02700 Freedman, Helen W. Seismological measurements and measurement error: 


Seismol. Soc. America Bull., v. 58, no. 4, p. 1261-1271, 1968. 


A seismological measurement, such as arrival time or, less directly origin time, is 
an example of a measurement variable which can be considered as the sum of a 
parameter and an error variable. Estimation of this parameter in the presence of 
bias or of gross errors is discussed, together with the related problem of precision 
versus accuracy of the estimate. Errors in estimates of arrival times, origin times 
and hypocentral location contribute to variation in traveltime estimates; these are 
analyzed separately. Each of these, with the exception of focal depth, has a 
distribution which can be fitted to a mixture of a normal distribution and some 
contamination. The degree of contamination varies; methods for truncation are 
suggested. The presence of possible, often undetectable, bias in locations and 
traveltimes may make confidence statements about these parameters unreliable.— 
from Author’s abstract 


02675 French, Bevan M. Progressive contact metamorphism of the Biwabik Iron 


formation, Mesabi range, Minnesota: Minnesota Geol. Survey Bull. 45, 103 p., 
illus., tables, 1968. 


The Precambrian Biwabik Iron-Formation extends 120 mi in an east-northeast 
direction. Four metamorphic zones are distinguished along strike toward the Duluth 
Gabbro Complex. The first, on the west, is unaltered taconite and contains four 
secondary minerals not related to the gabbro complex. Transitional taconite 
contains the same mineralogy, but shows extensive replacement by quartz and 
ankerite. The third zone, moderately metamorphosed taconite, is characterized by 
development of grunerite and disappearance of iron carbonates and silicates. Highly 
metamorphosed taconite, within two miles of the contact, is completely recrystallized 
and composed of quartz, iron amphiboles, iron pyroxenes, and magnetite. 
Metamorphism of the iron-formation by the gabbro complex was largely isochemical 
and characterized by progressive loss of HxO and CO. The conditions cannot 
be definitely determined.— ESL 


Friend, P.F. See Allen, J. R. L. 02673 
See Olsen, Edward. 02770 





Fuchs, Louis. 
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03145 Fulton, R. J. Olympia Interglaciation, Purcell Trench, British Columbia: Geol, 


Soc. America Bull., v. 79, no. 8, p. 1075-1080, illus., tables, 1968. 


Radiocarbon dates of nonglacial deposits indicate that the Purcell Trench was not 
occupied by ice from at least 43,800 years B.P. until after 25,840 years B.P. This 
interval coincides with the Olympia Interglaciation. The nonglacial deposits are 
overlain by till and consist of flood—plain deposits and a layer of volcanic ash; these 
were deposited on a paleosol which overlies a second till. Radiocarbon dates from 
outside the immediate area are proof that the ice deposited the top till after 20,000 
years B.P. and retreated prior to 10,000 years B.P.—from Author’s abstract 


03062 Gabrysch, R. K. The relationship between specific capacity and aquifer 


transmissibility in the Houston area, Texas: Ground Water, v. 6, no. 4, p. 9-14, 
illus., table, 1968. 


More care in measurement of water levels both before and after a period of pumping 
can be used with ground-water formulae to determine approximate well efficiency. 
By means of pumping tests, both transmissibility and specific capacity may be 
measured. The theoretical specific capacity can be obtained based on the measured 
transmissibility. Well efficiency may be estimated from a comparison between 
measured and theoretical specific capacity. Tests of wells owned by the city of 
Houston, Texas, were selected for analysis. Comparison of test results with curves 
of theoretical relations, shows that wells in this area are not completely developed. 
It may not be economical to develop a well to 100 percent efficiency, but theoretical 
relationships should be used in development.—from Author’s abstract 


Garland,G.D. See Wright, J. A.02616 


02777 Garman, R. Keith; Taylor, Landon C. Mineral resources summary of the Okalona 


quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 13 p., tables, 
1968. 


Pennsylvanian coal—bearing rocks are preserved at higher elevations in the eastern 
part of the Okalona quadrangle. Although four abandoned limestone quarries are 
relatively small, there are abundant reserves, mainly in the Monteagle, Bangor and 
St. Louis Limestones. Sand is found mainly in inaccessible mountainous areas, 
so is not profitable to mine. The Hartselle Formation is a possible source of 
dimension stone. This text accompanies Tennessee Div. Geology Geol. Map GM 
330-SE by R. K. Garman (cited separately).—-M CM 


02790 Garman, R. Keith. Geologic map of the Okalona quadrangle, Tennessee: 


Tennessee Div. Geology Geol. Map GM 330-SE, scale 1:24,000, separate text, 1968. 


The accompanying text, ““Mineral resources summary of the Okalona quadrangle, 
Tennessee,” by R. K. Garman and L. C. Taylor is cited separately -MCM 


Gassaway,J.D. See Smith, R. E. 02767 


02831 Gawne, Constance Elaine. The genus Proterix (Insectivora, Erinaceidae) of the 


Upper Oligocene of North America: Am. Mus. Novitates, no. 2315, 26 p., illus., 
table, 1968. 


Comparison of the skulls of the insectivore A pternodus bicuspis with Proterix loomisi 
shows that separation at the generic level is not justified; it is, therefore, transferred 
to Proterix. P. bicuspis is more extreme compared with other early erinaceids in 
the simplification of the dentition, the size of the zygomatic arch, the size of the 
bulla, and is probably a descendant of P. loomisi. Proterix could have developed 
from the pre—Oligocene stock of any of the subfamilies —KAF 


Gay,T.E. See Macdonald, G. A. 02931 


03020 Gibson, D. W. Triassic stratigraphy between Athabasca and Brazeau Rivers of 


Alberta: Canada Geol. Survey Paper 68-11, 84 p., illus., tables, 1968. 
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The Spray River Group, outcropping in the Jasper Park area southeast of the 
Athabasca River, comprises seven stratigraphic units; the lower four are classed as 
members of the Sulphur Mountain Formation, and the upper three as members 
of the Whitehorse Formation. The first formation, up to 1,070 feet of strata, consists 
of silty sediments with minor amounts of calcareous dolomite; the second, up to 
1,370 feet thick, is an assemblage of dolomites and limestones, quartzose sandstones, 
solution breccias and minor amounts of gypsum. Ten measured sections are 
described; columnar sections illustrate thickness, lithology and facies of the Triassic 
rocks in this area, which are correlated with those recognized by the author in an 
earlier study of the Athabasca~Smoky River region to the northwest. A schematic 
diagram illustrates stratigraphic relations. GDC 


03132 Gibson, D. W. Triassic stratigraphy between the Athabasca and Smoky Rivers 
of Alberta: Canada Geol. Survey Paper 67-65, 114 p., illus., tables, 1968. 


Two contrasting lithologies, forming the Spray River Group in this area northwest 
of Jasper, are described with measured sections and faunal lists. The Sulphur 
Mountain Formation, redefined to include younger beds, is subdivided into Phroso 
Siltstone, Vega Siltstone, Whistler, and Llama Members, and correlated with the 
type section at Banff and the Daiber Group of northeastern British Columbia. 
The overlying Whitehorse Formation’s divisions are here named: Starlight 
Evaporite, Brewster Limestone, and Winnifred Members, with reference section at 
Dinosaur Pass. Minor marine fluctuations in a deltaic environment are indicated 
in the lower formation, more restricted, highly saline shallow-water in the upper. 
Sedimentary structures are consistent with an east to northeast sediment source. 
Possible mineral resources are oil and gas, gypsum, phosphate and building stone.— 
GDC 


03119 Gilbert, Freeman; Backus, George E. Approximate solutions to the inverse 
normal mode problem [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 15-16, 1968. 


03215 Giles, David L. Ash-flow tuffs of the Cobre Mountains, in Southern Arizona 
Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: 
Tucson, Ariz., Arizona Geol. Soc., p. 289-291, illus., 1968. 


The Cobre Mountains in New Mexico consist of three broadly defined, 
predominantly volcanic sequences: a lower and very thick andesite and latite (Rubio 
Peak Formation), a middle pyroclastic sequence with related flows and clastics, and 
the upper andesites and basalts. The Caballo Blanco and Sugarlump are the upper 































and lower members respectively, of the middle pyroclastic sequence. Regional 
homoclinal dips are to the southwest. The strata are broken also by small normal 
faults with cumulative displacement down to the west. All of the petrographic data 
are consistent with the explanation of an upward gradation and differentiation of 
progressively silicic and less crystal-rich melt within the pre-eruptive Kneeling Nun 
magma chamber.—HRC 


Giles, H.N. See Smith, R. E. 02767 


03213 Gillerman, Elliot. Weatherby Canyon ignimbrite, in Southern Arizona 
Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: 
Tucson, Ariz., Arizona Geol. Soc., p. 223-226, illus., 1968. 


This unit crops out over an area of more than 15 sq mi in the Peloncillo Mountains. 
Ignimbrites and tuffs are interbedded, with rhyolitic composition predominating. 
The unit is at least 3,000 feet thick, although no measurements have been made. 
The rocks are largely light gray to grayish pink and rose-red, hard, compact, and 
are aphanitic-porphyritic with phenocrysts of quartz, clear sanidine, and a cloudy 
alkali feldspar in a devitrified matrix of shards, glass shreds, hematite, and muscovite 
particles. Phenocrysts make up 15-25 percent of the rock. Some pumice is engulfed 
in the ignimbrite also. Numerous other petrographic details are included.—HRC 


03216 Gillerman, Elliot. Geology to be seen from a stop at Road Forks, in Southern 
Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., 
Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 305-307, illus., 1968. 
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This is the description of the geology from one of the stops of a field trip. At 
the intersection of Interstate 10 and U.S. Route 70 in southwestern New Mexico, 
one can see several mountain ranges composed largely of volcanic rocks which are 
predominantly Cretaceous and Tertiary To the west of the junction are the 
Peloncillo Mountains, and various parts of the range are identified geologically from 
the road junction. HRC 


Gillerman, Elliot. See Damon, Paul E. 03225 
Goett, Harry J. See Englund, Kenneth J. 03182 
Goldberg, Edward H. See _ Bieri, Rudolf H. 03010 


Gordon, David W. See Herrin, Eugene. 02697 


02820 Graf, Walter H.; Acaroglu, Ertan R. Sediment transport in conveyance systems 


Pt. 1, A physical model for sediment transport in conveyance systems: Internat 
Assoc. Sci. Hydrology Bull., v. 13, no. 2, p. 20-39, illus., table, 1968. 


An attempt is made to establish a physical model which explains the phenomenon 
of total sediment transport (total load) in a conveyance system. The conveyance 
system may be an open channel, a ‘natural’ river, or a closed conduit. Model and 
prototype verification of the established physical model is also sought.— Authors’ 
introduction 


03054 Grant, F.S. Two gravity profiles in the Manicouagan-Wabush area of west 


central Québec: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 895-906, illus., 
1968 


Gravity traverses were made along the Riviére aux Pékans and along the Mushalagan 
River in 1964 and 1966 for a closer investigation of the large, negative Bouguer 
anomaly discovered near the Grenville Front in 1956. Both gravity profiles traversed 
the main negative feature plus a large positive rise in the Bouguer anomaly 
immediately south of the Grenville Front. There are very few clues from the surface 
geology as to what might be the causes of these effects. The combined analysis 
of gravitational and aeromagnetic data suggests that one possible interpretation is 
that the negative anomaly is caused by a deep infold of lighter, nonmagnetic 
(possibly metasedimentary) material quite near the surface, and that the positive 
rise is due to a slight increase in the average density within the intermediate zone 
of the Grenville crust.—from Author’s abstract 


03159 Green, J. H. The Troy Valley of southeastern Wisconsin: U.S. Geol. Survey 


Prof. Paper 600-C, p. C135-C1339, illus., 1968. 


Since 1915 the term ‘Troy Valley’ has been used to describe a buried bedrock valley 
that was thought to extend southwestward across Walworth County, Wis., into 
Illinois, although its actual extent and configuration were not clearly defined. 
Because such a valley might contain productive water—bearing glacial deposits, more 
accurate information about its size and shape could be helpful in the development 
of ground-water supplies. Information gathered in 1964 and 1965 indicates that 
the Troy Valley is not continuous across Walworth County; instead, two distinct 
valleys that trend in nearly opposite directions are separated by a preglacial bedrock 
drainage divide near Elkhorn, Wis. One of the valleys trends southwestward from 
near Delavan and Lake Geneva, into Illinois. The other valley trends northeastward 
from the Troy area in Wisconsin, and apparently drained eastward toward Lake 
Michigan.—from Author’s abstract 


03117 Greenfield, R. J.; Sheppard, R. M., Jr. The effect of a change in the dip of 


a subsurface interface upon P arrival times across an array [abs.]: Earthquake 
Notes, v. 39, nos. 1-2, p. 20, 1968. 


02851 Greenland, L. Paul. Simultaneous determination of tantalum and hafnium in 


silicates by neutron activation analysis [with French and German abs.]: Anal. Chim. 
Acta, v. 42, no. 3, p. 365-370, tables, 1968. 
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A neutron activation procedure suitable for the routine determination of tantalum 
and hafnium in silicates is described. The irradiated sample is fused with sodium 
peroxide and leached, and the insoluble hydroxides are dissolved in dilute 
hydrofluoric acid-hydrochloric acid. After LaF; and AgCl scavenges, tantalum and 
hafnium are separated by anion exchange. Tantalum is obtained radiochemically 
pure; Pa~233 and Zr-95 contaminants in the hafnium fraction are resolved by y 
ray spectrometry. The chemical yield of the procedure is determined after counting 
by re-irradiation. Values of the eight U.S. Geological Survey standard rocks are 
reported.— Author’s summary 


Gribbon, P.W.F. See Drever, H. 1.02695 


02951 Grierson, J. D.; Hueber, F. M. Devonian lycopods from northern New 


Brunswick, in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 
[Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 823-836, 
illus., tables, 1967 [1968]. 


The lycopod flora of Lower Devonian plant sites in northern New Brunswick has 
been studied and Drepanophycus gaspianus and D. spinaeformis identified from 
specified localities and horizons. The anatomy of D. gaspianus is reported for the 
first time. The xylem strand is primary, lobed in cross section, and exarch to 
mesarch. The tracheids are annularly thickened with the intra—annular wall showing 
various sizes and numbers of rimmed perforations. Although seemingly unique 
among the lycopods, this feature may be the forerunner of the controversial 
Williamson’s striations of Carboniferous lycopsids. Some of the anatomical features 
of the laminar leaf are described.— Authors’ abstract 


02666 Griffin, D. L. Devonian of northeastern British Columbia, in Internat. 


Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 803-826, illus., 1967 [1968]. 


Devonian rocks underlie all of the area east of the mountain outcrop belt, being 
thickest, 6,000-6,500 feet, in the northwest and thinnest over the Peace River arch 
in the southeast, 450 feet; they rest unconformably on rocks of Precambrian to 
Silurian age. Middle and Upper Devonian are well represented; the Lower is more 
restricted in distribution and thickness. Strata are divided into five map units 
{isopach-lithofacies maps are given], and record a prolonged marine transgression 
reaching a maximum during early Frasnian followed by a gradual regression during 
Late Devonian. Important erosional breaks occur near the Middle~-Upper Devonian 
boundary and at the Mississippian boundary. The economic potential of the 
Devonian in the Province is considerable. To date exploration has concentrated 
on hydrocarbon resources and has established major reserves of natural gas.—from 
Author’s abstract 


02827 Griffin, W. L.; Murthy, V. Rama. Abundances of K, Rb, Sr, and Ba in some 


ultramafic rocks and minerals: Earth and Planetary Sci. Letters, v. 4, no. 6, p. 
497-501, tables, 1968. 


The abundances of K, Rb, Sr, and Ba have been determined in several eclogites 
and a garnet peridotite, and in their constituent minerals, by isotopic dilution 
analyses. Leaching experiments on two volcanic eclogites, and comparison of other 
whole rock and mineral data, indicate that substantial fractions of these four 
elements reside in secondary minerals or alteration phases and are highly labile. 
In the separated minerals, concentrations of these elements appear to be related 
to their environment of crystallization. The abundance and distribution of K, Rb, 
Sr, and Ba in these minerals are such that it is difficult to generate the trace-element 
characteristics of oceanic tholeiites by simple partial melting of a garnet-two 
pyroxene-olivine assemblage. Involvement of amphibole in the partial melting 
process appears to be a satisfactory alternative.—from Authors’ abstract 


03201 Griffin, William Lindsay. Geology of the Babbitt-Embarrass area, St. Louis 


County, Minnesota [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. SO80B, 1968. 
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This is the description of the geology from one of the stops of a field trip. At 
the intersection of Interstate 10 and U.S. Route 70 in southwestern New Mexico, 
one can see several mountain ranges composed largely of volcanic rocks which are 
predominantly Cretaceous and Tertiary. To the west of the junction are the 
Peloncillo Mountains, and various parts of the range are identified geologically from 
the road junction.—HRC 


Gillerman, Elliot. See Damon, Paul E. 03225 
Goett, Harry J. See Englund, Kenneth J. 03182 
Goldberg, Edward H. See _ Bieri, Rudolf H. 03010 


Gordon, David W. See Herrin, Eugene. 02697 


02820 Graf, Walter H.; Acaroglu, Ertan R. Sediment transport in conveyance systems 


Pt. 1, A physical model for sediment transport in conveyance systems: Internat. 
Assoc. Sci. Hydrology Bull., v. 13, no. 2, p. 20-39, illus., table, 1968. 


An attempt is made to establish a physical model which explains the phenomenon 
of total sediment transport (total load) in a conveyance system. The conveyance 
system may be an open channel, a ‘natural’ river, or a closed conduit. Model and 
prototype verification of the established physical model is also sought.—Authors’ 
introduction 


03054 Grant, F.S. Two gravity profiles in the Manicouagan—-Wabush area of west 


central Québec: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 895-906, illus., 
1968. 


Gravity traverses were made along the Riviére aux Pékans and along the Mushalagan 
River in 1964 and 1966 for a closer investigation of the large, negative Bouguer 
anomaly discovered near the Grenville Front in 1956. Both gravity profiles traversed 
the main negative feature plus a large positive rise in the Bouguer anomaly 
immediately south of the Grenville Front. There are very few clues from the surface 
geology as to what might be the causes of these effects. The combined analysis 
of gravitational and aeromagnetic data suggests that one possible interpretation is 
that the negative anomaly is caused by a deep infold of lighter, nonmagnetic 
(possibly metasedimentary) material quite near the surface, and that the positive 
rise is due to a slight increase in the average density within the intermediate zone 
of the Grenville crust.—from Author’s abstract 


03159 Green, J. H. The Troy Valley of southeastern Wisconsin: U.S. Geol. Survey 


Prof. Paper 600-C, p. C135-C1339, illus., 1968. 


Since 1915 the term ‘Troy Valley’ has been used to describe a buried bedrock valley 
that was thought to extend southwestward across Walworth County, Wis., into 
Illinois, although its actual extent and configuration were not clearly defined. 
Because such a valley might contain productive water—bearing glacial deposits, more 
accurate information about its size and shape could be helpful in the development 
of ground-water supplies. Information gathered in 1964 and 1965 indicates that 
the Troy Valley is not continuous across Walworth County; instead, two distinct 
valleys that trend in nearly opposite directions are separated by a preglacial bedrock 
drainage divide near Elkhorn, Wis. One of the valleys trends southwestward from 
near Delavan and Lake Geneva, into Illinois. The other valley trends northeastward 
from the Troy area in Wisconsin, and apparently drained eastward toward Lake 
Michigan.—from Author’s abstract 


03117 Greenfield, R. J.; Sheppard, R. M., Jr. The effect of a change in the dip of 


a subsurface interface upon P arrival times across an array [abs.]: Earthquake 
Notes, v. 39, nos. 1-2, p. 20, 1968. 


02851 Greenland, L. Paul. Simultaneous determination of tantalum and hafnium in 





silicates by neutron activation analysis [with French and German abs.]: Anal. Chim. 
Acta, v. 42, no. 3, p. 365-370, tables, 1968. 
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A neutron activation procedure suitable for the routine determination of tantalum 
and hafnium in silicates is described. The irradiated sample is fused with sodium 
peroxide and leached, and the insoluble hydroxides are dissolved in dilute 
hydrofluoric acid-hydrochloric acid. After LaF; and AgCl scavenges, tantalum and 
hafnium are separated by anion exchange. Tantalum is obtained radiochemically 
pure; Pa-233 and Zr-95 contaminants in the hafnium fraction are resolved by 7 
ray spectrometry. The chemical yield of the procedure is determined after counting 
by re-irradiation. Values of the eight U.S. Geological Survey standard rocks are 
reported.— Author’s summary 


Gribbon, P.W.F. See Drever, H. 1. 02695 


02951 Grierson, J. D.; Hueber, F. M. Devonian lycopods from northern New 


Brunswick, in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 
[Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 823-836, 
illus., tables, 1967 [1968]. 


The lycopod flora of Lower Devonian plant sites in northern New Brunswick has 
been studied and Drepanophycus gaspianus and D. spinaeformis identified from 
specified localities and horizons. The anatomy of D. gaspianus is reported for the 
first time. The xylem strand is primary, lobed in cross section, and exarch to 
mesarch. The tracheids are annularly thickened with the intra—annular wall showing 
various sizes and numbers of rimmed perforations. Although seemingly unique 
among the lycopods, this feature may be the forerunner of the controversial 
Williamson’s striations of Carboniferous lycopsids. Some of the anatomical features 
of the laminar leaf are described.— Authors’ abstract 


02666 Griffin, D. L. Devonian of northeastern British Columbia, in Internat. 


Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 803-826, illus., 1967 [1968]. 


Devonian rocks underlie all of the area east of the mountain outcrop belt, being 
thickest, 6,000-6,500 feet, in the northwest and thinnest over the Peace River arch 
in the southeast, 450 feet; they rest unconformably on rocks of Precambrian to 
Silurian age. Middle and Upper Devonian are well represented; the Lower is more 
restricted in distribution and thickness. Strata are divided into five map units 
[isopach-lithofacies maps are given], and record a prolonged marine transgression 
reaching a maximum during early Frasnian followed by a gradual regression during 
Late Devonian. Important erosional breaks occur near the Middle-Upper Devonian 
boundary and at the Mississippian boundary. The economic potential of the 
Devonian in the Province is considerable. To date exploration has concentrated 
on hydrocarbon resources and has established major reserves of natural gas.—from 
Author’s abstract 


02827 Griffin, W. L.; Murthy, V. Rama. Abundances of K, Rb, Sr, and Ba in some 


ultramafic rocks and minerals: Earth and Planetary Sci. Letters, v. 4, no. 6, p. 
497-501, tables, 1968. 


The abundances of K, Rb, Sr, and Ba have been determined in several eclogites 
and a garnet peridotite, and in their constituent minerals, by isotopic dilution 
analyses. Leaching experiments on two volcanic eclogites, and comparison of other 
whole rock and mineral data, indicate that substantial fractions of these four 
elements reside in secondary minerals or alteration phases and are highly labile. 
In the separated minerals, concentrations of these elements appear to be related 
to their environment of crystallization. The abundance and distribution of K, Rb, 
Sr, and Ba in these minerals are such that it is difficult to generate the trace-element 
characteristics of oceanic tholeiites by simple partial melting of a garnet-two 
pyroxene-olivine assemblage. Involvement of amphibole in the partial melting 
process appears to be a satisfactory alternative.—from Authors’ abstract 


03201 Griffin, William Lindsay. Geology of the Babbitt-Embarrass area, St. Louis 


County, Minnesota [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. 5080B, 1968. 
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Griggs,D.T. See Healy, J. H. 03057 


02740 Grill, E. V.; Murray, J. W.; Macdonald, R.D. Todorokite in manganese nodules 


from a British Columbia fjord: Nature, v. 219, no. 5152, p. 358-359, illus., tables, 
1968. 


Manganese nodules were not known to occur north of Cape Mendocino until 1966 
when they were recovered from a fjord northwest of Vancouver, British Columbia. 
It is concluded that the nodules formed in place and that their maximum possible 
age is about 12,000 yr. The nodules invariably contain a rock fragment, usually 
granodiorite, as a nucleus and occur in two distinct growth forms: spheroidal masses 
up to 4cm in diameter and discoid masses up to 10 cm in diameter. X-ray analysis 
indicates that the dominant manganese mineral in the crusts of the nodules is 
todorokite.—KAS 


02986 Grimes, D. J.; Marranzino, A. P. Direct-current arc and alternating—current 


spark emission spectrographic field methods for the semiquantitative analysis of 
geologic materials: U.S. Geol. Survey Circ. 591, 6 p., illus., tables, 1968. 


Two spectrographic methods are used in mobile field laboratories of the U:S. 
Geological Survey. In the direct-current arc method, the ground sample is mixed 
with graphite powder, packed into an electrode crater, and burned to completion. 
Thirty elements are determined. In the spark method, the sample, ground to pass 
a 150—mesh screen, is digested in hydrofluoric acid followed by evaporation to 
dryness and dissolution in aqua regia. The solution is fed into the spark gap by 
means of a rotating-disc electrode arrangement and is excited with an alternating 
current spark discharge. Fourteen elements are determined. In both techniques, 
light is recorded on Spectrum Analysis No. !, 35-mm film and the spectra are 
compared visually with those of standard films.—-Authors’ abstract 


03191 Groughnour, Roy Robert. The soil-ice system and the shear strength of frozen 


soils [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5003B 
5004B, 1968. 


03237 Guilbert, John M.; Sumner, John S. Distribution of porphyry copper deposits 


in the light of recent tectonic advances, in Southern Arizona Guidebook 3—Geol. 
Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., 
Arizona Geol. Soc., p. 97-112, illus., 1968. 


The thought that metallogenic belts and the spawning intrusions are real genetic 
phenomena, and not coincidence, and the thought that global structures involving 
the entire crust and possibly the mantle, are combined to attempt an explanation 
for the porphyry copper deposits. The corollary is that the porphyry rocks and 
ores are deep-seated in origin. Transform faulting of great magnitude is involved, 
including the San Andreas fault and the Texas zone. The clustering of porphyry 
copper deposits in southern Arizona and New Mexico is relatable to transection 
of deep structures by the Texas zone, probably itself a transform fault system in 
Laramide time. The implications to the future prospecting for similarly formed 
deposits are evident.—HRC 


02948 Gutschick, R. C.; Moreman, W. L. Devonian-Mississippian boundary relations 


along the cratonic margin of the United States, in Internat. Symposium on the 
Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta 
Soc. Petroleum Geologists, p. 1009-1023, illus., 1967 [1968]. 


Standard time—equivalence and correlation are based on a succession of faunas in 
the Rhine—Meuse region of Europe. Type sections in the United States are compared 
to this. Sedimentary environments around the cratonic margin of the United States 
are similar and have in common dark bituminous—carbonaceous shales. Acadian 
_ and Antler orogenies introduced oxidized clastic sediments into these dark muds. 
Age-dating based on fossils is complicated by several factors including recurring 
facies, reworking, and lack of fossils in critical beds. The important marker, 
Wochlumberia has not been recognized in North America. The total faunal and 
floral distribution across the boundary may have to be examined to arrive at a 
solution. On available evidence, the authors favour placing the boundary at the 
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base of the Louisiana-~Upper Saverton faunal zone in the type Mississippi Valley 
section and equivalents.—from Authors’ abstract 


Guyon, John C. See Madison, Bryan L. 02839 


02633 Haas, Otto. Recent literature on Mesozoic ammonites, Pt. 9: Jour. 
Paleontology, v. 42, no. 3, p. 759-766, 1968. 


Nearly 100 recently published papers on Mesozoic ammonites (Cephalopoda, 
Ammonoidea) are reviewed in four sections: General, Triassic, Jurassic, and 
Cretaceous. Included are proposals for the new suborder Ancyloceratina (for post 

Triassic heteromorphs of true Ammonitina), three new subfamilies, and at least nine 
new genera and six new subgenera.—JP 


02871 Haddock, Gerald Hugh. The Dinner Creek welded ash-—flow tuff of the Malheur 
Gorge area, Malheur County, Oregon [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., 
v. 29, no. 1, p. 248B, 1968. 


Hafner, StefanS. See Virgo, David. 03004 


03116 Hales, A. L.; Cleary, J. R.; Doyle, H. A. P and S travel-time anomalies and 
their relation to regional differences in structure [abs.]: Earthquake Notes, v. 39, 
nos. 1-2, p. 19-20, 1968. 


Hales, Anton L. See Cleary, John. 03008 
Hall, Henry T. See Yund, Richard A. 02712 


02728 Hall, John W. A new genus of Salviniaceae and a new species of Azolla from 
the Late Cretaceous: Am. Fern Jour., v. 58, no. 2, p. 77-88, illus., 1968. 


The Salviniaceae had been represented in the Cretaceous of North America by only 
two Maestrichtian species of Azolla. Numerous megaspores and massulae (masses 
of microspores) from fluvial deposits of eastern Montana have yielded three new 
forms. Azolla circinata, n.sp., from the Campanian Judith River Formation, has 
massulae with long, filamentous glochidia with enlarged or coiled tips lacking 
structural differentiation; a new section, Filifera, is proposed for it. Azollopsis, 
n.gen., is distinguished from Azolla by the smaller size, greater number, and scattered 
position of the floats attached to the megaspores, and by the barbed glochidia of 
the massulae. The type, Azollopsis coccoides, n.sp., is from the Judith River; A. 
tomentosa, n.sp., is from the Maestrichtian Colgate Member of the Fox Hills 
Sandstone.—VMJ 


Hammond, EdwinH. See Trewartha, Glenn T. 02704 


02713 Han, Tsu-Ming. Ore mineral relations in the Cuyuna sulfide deposit, Minnesota 
[with German abs.]: Mineralium Deposita, v. 3, no. 2, p. 109-134, illus., table, 
1968. 


The Cuyuna sulfide deposit is in south central Aitkin County in an outlying area 
of the Cuyuna Iron Range, Minnesota. Principal ore minerals are pyrrhotite and 
pyrite, whereas magnetite and marcasite are subordinate. In addition, sphalerite, 
chalcopyrite, arsenopyrite, ilmenite, covellite, hematite, and goethite are present in 
minor quantities. Four generations of pyrite, two generations of marcasite, and 
three generations of magnetite have been recorded. The. genetic and textural 
relations of the ore minerals indicate that an iron formation, originally containing 
sedimentary sulfide and carbonate facies, was profoundly modified through 
subsequent metamorphic and supergene events.—from Author’s abstract 


Handler, Diana Z. See Nitecki, Matthew H. 03003 
02642 Haney, Gene. Newberg gas development, Kanawha and Jackson Counties, West 


Virginia, in Kentucky Oil and Gas Assoc., 30th-3Ist Ann. Mtgs., 1966-67, Proc. 
Tech. Sess.: Kentucky Geol. Survey, ser, 10, Spec. Pub. 15, p. 111-117, illus., 1968. 
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In West Virginia, development of gas resources in the Silurian Williamsport 
Sandstone, here referred to as the Newberg, is underway in the Kanawha Forest, 
Rocky Fork, and Parchment Valley fields. Kanahwa field lies on the nose of the 
Warfield anticline with the Newberg sand varying in thickness from 22-25 feet with 
reservoir thicknesses of 14 feet. Fifty wells have been completed in this field with 
an average flow of 5,000 Mcf per day from 43 producers. Updip the sand thins, 
decreases in permeability and porosity, and loses good reservoir characteristics. 
In Rocky Fork field the sand is thin with pay thicknesses up to six feet and good 
permeability. Eleven wells completed to date have an average flow of 16,000 Mcf 
per day. Nine wells have been drilled in the Parchment Valley field with an average 
flow of 5,000 Mcf. The field is limited downdip to the east by salt water production 
and to the west by loss of reservoir characteristics.— BSH 


02653 Hansen, Harry J., 3d. Geophysical log cross-section network of the Cretaceous 


sediments of southern Maryland: Maryland Geol. Survey Rept. Inv. 7, 46 p., illus., 
tables, 1968. 


Deep geophysically logged wells have been used to show the subsurface distribution 
of Cretaceous sediments of southern Maryland. A stratigraphic cross-section 
network was prepared showing areal variations in thickness and facies by correlation 
based on geophysical (electric and gamma-ray logs) and lithological data. Selected 
well samples were studied palynologically. This network suggests that groups of 
sands, such as those of the Patuxent Formation, can be correlated along strike in 
the Anne Arundel-—Prince Georges Counties area for distances of 20 miles or more. 
Sand counts show that both the Patuxent and the Raritan(?)-Patapsco Formation 
(undivided) have a decrease in sand percentage to the south. Mottled clays 
associated with these sediments change from predominantly red-brown in the north 
to predominantly gray—green in the south.— Author’s abstract 


02879 Hansen, Wallace R. Geologic map of the Black Ridge quadrangle, Delta and 


Montrose Counties, Colorado: U.S. Geol. Survey Geol. Quad. Map GQ-747, scale 
1:24,000, sections, 1968. 


03171 Hansen, Wallace R.; Peterman, Zell E. Basement-rock geochronology of the 


Black Canyon of the Gunnison, Colorado: U.S. Geol. Survey Prof. Paper 600 
C, p. C80-C90, illus.,tables, 1968. 


Rb-Sr age determinations of Precambrian rocks in Black Canyon give whole-rock 
isochrons, in m.y.: Black Canyon Schist, 1,700; Pitts Meadow Granodiorite, 1,730; 
Vernal Mesa Quartz Monzonite, 1,480; Curecanti Quartz Monzonite, 1,420: 
pegmatite 1,360; and diabase, 510. Units and events correlate well between Black 
Canyon and other parts of Colorado. Syntectonic Pitts Meadow Granodiorite 
correlates with Boulder Creek Granite; late syntectonic Vernal Mesa Quartz 
Monzonite lacks a Front Range counterpart but is widespread on the Uncompahgre 
uplift; late syntectonic to post-tectonic Curecanti Quartz Monzonite correlates with 
Silver Plume Granite and cuts earlier lamprophyre dikes. Diabase (Cambrian or 
Ordovician) was injected into west-northwest-trending fractures in Black Canyon 
about the time sandstone dikes were injected into fractures in the Front Range. 
from Authors’ abstract 


02816 Hanshaw, B. B.; Bredehoeft, J. D. On the mantenance of anomalous fluid 


pressures—[Pt.] 2, Source layer at depth: Geol. Soc. America Bull., v. 79, 
no. 9, p. 1107-1122, illus., 1968. 


The maintenance of anomalous underground fluid pressures is a problem of 
nonsteady fluid flow which in turn is related to the hydrodynamics of flow through 
porous media and their boundary conditions. The authors present a series of 
mathematical solutions relevant to injection of fluids into the system from a source 
layer. Possible fluid sources such as gypsum and montmorillonite dehydration 
reactions are analyzed.—_AG 


Hanshaw, B.B. See Bredehoeft, J. D. 02850 


02626 Harbison, R. N. Geology of De Soto canyon: Jour. Geophys. Research, v. 


73, no. 16, p. 5175-5185, illus., 1968. 
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De Soto canyon is a curious S-shaped submarine canyon approximately 100 km 
south-southwest of Pensacola, Fla. Seismic reflection profiling shows that an east 
west partially buried shoreline, the influence of at least five salt domes, and erosional 
and depositional structures are responsible for its peculiar shape. The northern 
bank of the east-west part of De Soto canyon is underlain by what is interpreted 
as an old shoreline. The north-south-trending part is formed by an erosional slope 
on the east and a depositional slope on the west. Erosion of the east bank anid 
the transgression of the west bank has shifted the bottom to the east. The southern 
part of the canyon trends southwest because of a subsurface structure, possibly a 
salt ridge. There is a sediment dam across the southern end causing a small basin 
(43 m deep) to the north.—from Author’s abstract 


03048 Harper, C. T. Isotopic ages from the Appalachians and their tectonic 
significance—Reply to [discussion by] J. G. Dennis [1968]: Canadian Jour. Earth 
Sci., v. 5, no. 4, pt. 1, p. 961-962, 1968. 


The K-Ar isotopic data indicate that two major periods of post-metamorphic uplift 
and cooling occurred in the Northern Appalachians, the first during Late Ordovician 
and Silurian times, the second during the Late Devonian Epoch. These recorded 
events were separated by the Acadian magmatic episode. [Original paper, ibid., v. 
5, p. 49-59; discussion, p. 959-961.]—Author’s abstract 


03146 Harrison, Jack E.; Campbell, Arthur B. Correlation of and facies changes in 
the carbonaceous, calcareous, and dolomitic formations of the Precambrian Belt 
Purcell Supergroup— Discussion [of paper by A. G. Smith and W. C. Barnes, 1966]: 
Geol. Soc. America Bull., v. 79, no. 8, p. 1093-1095, 1968. 


It is suggested that Smith and Barnes’ correlations in the middle Belt Series have 
cut upward through the stratigraphic section from the southwestern limb of the 
basin to the northeastern limb, and from northwest to southeast along the 
southwestern limb. Recent work by Wells and Griggs in the southwestern part 
of the basin confirms that the Wallace Formation in the Pend Oreille area is a 
direct correlative of a similar section in the Superior and Alberton areas. By 
extension, the Wallace Formation of northern Idaho and western Montana is 
correlative of the Siyeh Formation of northern Montana. The Snowslip and Shepard 
directly overlie the Siyeh and thus by inference must correlate with rocks overlying 
the Wallace elsewhere.—from Authors’ summary 


02901 Harshman, E. N. Geologic map of the Shirley Basin area, Albany, Carbon, 
Converse, and Natrona Counties, Wyoming: U.S. Geol. Survey Misc. Geol. Inv. 
Map I-539, scale 1:48,000, section, 1968. 


02755 Harthill, Norman. The CSM test area for electrical surveying methods: 
Geophysics, v. 33, no. 4, p. 675-678, illus., 1968. 


A test area for the evaluation of electrical prospecting methods has been developed 
in eastern Colorado by the Colorado School of Mines. The area is a strip 19 km 
wide and 280 km long. The area crosses several oil fields which are or have been 
producers so the test site is pertinent to the evaluation of oil exploration methods. 
To date the work has included galvanic resistivity soundings using various arrays, 
electromagnetic induction, and magnetotelluric soundings. The stratigraphic section 
of the Denver basin is divided into five layers and the geo-electric description of 
each is given.—KAF 


02730 Hartmann, William K. Craters—A tale of three planets: Nat. History, v. 77, 
no. 5, p. 59-63, illus., 1968. 


This article is a popular discussion of impact and volcanic craters on the Earth, 
Moon, and Mars.—KAF 





Hartshorn, Joseph H. See Hatch, Norman L., Jr. 02917 


03148 Harvey, E. J.; Skelton, John. Hydrologic study of a waste-disposal problem 
in a karst area at Springfield, Missouri: U.S. Geol. Survey Prof. Paper 600-C, 
p. C217-C220, illus., tables, 1968. 











48 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


In a study of a pollution problem in the Springfield area, dye tests, seismic studies, 
and discharge measurements have proved the existence of a complex naturally 
developed underground drainage system. Effluent from a sewage plant with 
secondary treatment travels underground, where it cannot be aerated, and reappears 
in a downstream spring. Efforts to restrict the effluent to the stream into which 
it is originally discharged have been only partly successful. Measurements of 
streamflow and spring discharge show that the natural inflow of water to the spring 
is large and that it helps to dilute the sewage effluent to a more acceptable level, 
The primary area of ground-water recharge is agricultural land west of Springfield, 
Preservation of this area in its present land use and the carrying out of simple 
corrective measures on the creek carrying the effluent would help alleviate the 
pollution problem.— Authors’ abstract 


Harvey, E.J. See Skelton, John. 03155 


Harward, Moyle E. See Theisen, Arthur A. 02753 


03110 Hasegawa, Henry S. Surface waves observed close to large chemical explosions 


at Suffield [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 13-14, 1968. 


03053 Hashimoto, T.; Béland, R. Low- to medium-grade metamorphism in silicate 


iron-formations of the Cape Smith belt, New Quebec [with French abs.]: Canadian 
Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 881-893, illus., tables, 1968. 


Four different assemblages of iron-rich silicates from the silicate iron—formation 
of the Cape Smith belt have been investigated. These rocks all contain quartz, 
magnetite, some calcite, and are composed mostly of two or more of the following 
silicates: stilpnomelane, minnesotaite, iron chlorite, grunerite, almandite, and 
biotite. From eight chemical analyses and petrographic examination, using a method 
developed by J. B. Thompson, an isothermal phase diagram of the system Al,O;- 
Fe.0;-FeO-MgO-SiO.,-H2O has been constructed for the upper part of the 
greenschist facies. Speculation based on this diagram and on available experimental 
data is offered on the sequence of reactions leading to the assemblages observed, 
and on the possibility of finding mineral assemblages representing invariant points 
in metamorphosed iron-formations.—from Authors’ abstract 


02917 Hatch, Norman L., Jr.; Hartshorn, Joseph H. Geologic map of the Heath 


quadrangle, Massachusetts-Vermont: U.S. Geol. Survey Geol. Quad. Map GQ 
735, scale 1:24,000, sections, text, 1968. 


The Heath quadrangle, on the east limb of the Berkshire anticlinorium in northwest 
Massachusetts, is underlain by Cambrian to Devonian metasedimentary and 
metavolcanic rocks. The structure is essentially a southeast-dipping homocline 
modified by a dome in the southeast corner. Examination of individual outcrops 
and hand specimens provides ample evidence for at least two foliations and at least 
two distinct styles of minor folds. Sand and gravel are the major known economic 
mineral resources of the quadrangle; sulfide deposits have been worked in the past. 
Authors’ introduction 


02822 Hatherton, Trevor. ‘“‘Miogeosynclinal andesites”’: Earth and Planetary Sci. 





Letters, v. 4, no. 6, p. 441-447, illus., table, 1968. 


Hornblende andesites of common appearance and chemistry crop out on the crest 
of the magnetic anomaly associated with the western flank of the New Zealand 
Marginal Syncline. Similar hornblende andesites are found at Solander Island south 
of New Zealand, and at Sutter Buttes in California in the same geosynclinal settings. 
Field evidence invariably gives ages for the andesites which are much younger than 
the host sediments, and there is some minor seismicity in New Zealand which 
appears to be related to the Marginal Syncline. This suggests that the tectonic 
systems which produced the eu- and miogeosynclinal pairs of New Zealand and 
California may still be active, or have been rejuvenated during the late Tertiary. 

Author’s abstract 
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03238 Hatheway, Allen W. Subsidence at San Manuel copper mine, Arizona, in 
Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. 
Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 113-124, illus., 1968. 


The San Manuel deposit, one of the nation’s major copper sources, near Tucson, 
Ariz., has been actively mined by block-caving since 1956. Three subsidence pits 
have formed at the surface after removal of over 100 million tons of ore from beneath 
the surface. The manner of subsidence, and the development and alteration of the 
pits are described. The mechanics of subsidence, which includes the behavior of 
the various types of rocks involved, is discussed. Mass wasting of various types 
has modified the pits also.—HRC 


03107 WHaubrich, Richard A. Array design [abs.]: Earthquake Notes, v. 39, nos. | 
2, p. 11-12, 1968. 


02857 Haug, Patricia Ann. Applications of mass spectrometry to organic geochemistry 
[abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 136B, 1968. 


Hayes, P.T. See Poole, F.G. 02669 


03232 Hayes, Philip T.; Drewes, Harald. Mesozoic sedimentary and volcanic rocks 
of southeastern Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 49-58, illus., 1968. 


In Triassic and Early Jurassic time the region experienced at least two periods of 
volcanic activity, apparently separated by a period of plutonism. A more widespread 
period of plutonism and uplift ensued in Middle Jurassic time. During Late Jurassic 
and earliest Cretaceous time the region was subjected to erosion. After a brief 
period of local volcanic activity, the late Early Cretaceous sea advanced from the 
south and southeast and the region received deposition of thick deltaic sequence. 
In early Late Cretaceous time regional uplift and the first phases of the Laramide 
orogeny occurred. The resulting mountainous area was eroded and fluviatile 
sediments were deposited in valley areas tributary to the sea to the southeast. 
Widespread volcanic activity followed, and finally another episode of plutonism at 
the end of the Cretaceous.—from Authors’ summary 


03236 Haynes, C. Vance. Preliminary report on the Late Quaternary geology of the 
San Pedro Valley, Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 79-96, illus., tables, 1968. 


Late Quaternary deposits contain a Rancholabrean fauna and are inset against an 
older valley fill containing an Irvingtonian fauna in the upper units. The oldest 
units contain lacustrine deposits of Wisconsin age which were preceded by an episode 
of marked erosion during which a distinctive red soil was formed. From 30,000 
to 12,000 B.P. lacustrine clays and marls were deposited without significant alluvial 
deposits. After 12,000 B.P. the lake or lakes were reduced or disappeared and 
streams were incised into the deposits. Black organic mat deposits may be from 
ponds about 10,000 to 11,000 B.P. Since then there have been at least two major 
cycles of erosion and deposition, and most of the lake beds were removed. The 
Whetstone surface may be from the lake interval, and the Tombstone surface has 
a red soil, of possible Sangamon age. The Arivaipa surface forms the top of the 
alluvial deposits.—from Author’s conclusions 


02765 Haynes, Vance. Radiocarbon—Analysis of inorganic carbon of fossil bone and 
enamel: Science, v. 161, no. 3842, p. 687-688, table, 1968. 


Carbon dioxide from calcium carbonate in fossil bone can be selectively separated 
from carbon dioxide in bone apatite by hydrolyzing the sample first in acetic acid 
and then in hydrochloric acid. Radiocarbon analyses of the inorganic carbon dioxide 
in three samples of known age clearly show calcium carbonate in fossil bone to 
be secondary and the carbonate of bone apatite to be indigenous and suitable for 
dating in some cases. Agreement between dates on collagen-bone apatite pairs 
increases the level of confidence.—Author’s abstract 





03220 Haynes, Vance; Mehringer, P. J., Jr.; Lindsay, Everett; Lammers, George; 
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Agenbroad, Larry D. (leaders). Quaternary geology of the San Pedro River Valley, 
Field Trip 6, in Southern Arizona Guidebook 3—-Geol. Soc. America Cordilleran 
Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 35] 
354, illus., 1968. 


The trip is one day long, covers 170 miles, and makes six stops. Pleistocene and 
Recent alluvium and lacustrine sediments will be examined at several important 
vertebrate fossil localities and mammoth hunting sites in the San Pedro Valley 
between Benson and Hereford, Ariz. The stratigraphic position of paleosols, fossils, 
and unconformities at the Mendivil Ranch, Post Ranch, Curtis Ranch, Wolfe Ranch, 
and Murray Springs localities will be discussed in relation to Pleistocene boundary 
problems. Geomorphology of the area will be examined, making use of Gemini 
IX satellite photographs. The geology of each stop is described in the road log. 
from Authors’ introduction 


03057 Healy, J. H.; Rubey, W. W.; Griggs, D. T.; Raleigh, C. B. The Denver 


earthquakes: Science, v. 161, no. 3848, p. 1301-1310, illus., tables, 1968. 


Statistical evidence is presented for correlating the injection of chemical waste fluid 
into a deep disposal well in the Denver basin with a series of earthquakes in the 
vicinity. The possibility of a coincidental occurrence of earthquakes with the onset 
of fluid injection is remote. The mechanism by which fluid injection triggered the 
earthquakes is the reduction of frictional resistance to faulting, which occurs with 
increase in pore pressure. There is no longer any assurance that a destructive 
earthquake will not occur in the Denver area. It might be possible to reduce the 
risk by removing substantial quantities of fluid from the reservoir, but the 
engineering difficulties and cost might be prohibitive. Removal of fluid by means 
of a second well drilled into the currently active focal zone is reeommended.— DBV 


02683 Heath, Jo Ann; Tabacchi, Nancy B. Bibliography of reports resulting from U:S. 


Geological Survey participation in the United States Technical Assistance Program, 
1940-67: U.S. Geol. Survey Bull. 1263, 68 p., 1968. 


This bibliography lists publications resulting from the scientific, technical, and 
administrative work of the U.S. Geological Survey and counterpart agencies in 5] 
foreign countries during the period 1940-67. It is an enlargement of the bibliography 
published in 1965 (U.S. Geol. Survey Bull. 1193) which covered the period 1940 
65. Reports are listed alphabetically by author under each country or region and 
are indexed by subject and author. Many of the papers have been published by 
the U.S. Geological Survey; others have been published or are in press in scientific 
and trade journals throughout the world.—from Foreword 


03139 Hedge, Carl E.; Peterman, Zell E.; Case, J. E.; Obradovich, John D. Precambrian 


geochronology of the northwestern Uncompahgre Plateau, Utah and Colorado: 
U.S. Geol. Survey Prof. Paper 600-C, p. C91—C96, illus., tables, 1968. 


During an orogeny about 1,700 m.y. ago a sequence of sedimentary and volcanic 
rocks was folded and metamorphosed. The basement on which these rocks were 
deposited has not been recognized, and any history prior to 1,700 m.y. ago has 
been obscured by the intensity of this orogeny. Precambrian sedimentary rocks 
less than 1,700 m.y. old are unknown in this area. Gneissic granodiorite was 
intruded approximately 1,670 m.y. ago. No further record exists until after the 
emplacement of a batholithic mass of Vernal Mesa Quartz Monzonite approximately 
1,480 m.y. ago. A later biotite-muscovite granite was probably intruded about 1,400 
m.y.ago. This chronology correlates with chronologies determined for other parts 
of Colorado.—Authors’ abstract 


02809 Heilman, Paul E. Relationship of availability of phosphorus and cations to forest 





succession and bog formation in interior Alaska: Ecology, v. 49, no. 2, p. 331 
336, illus., tables, 1968. 


Concentrations of P, K, Mg, Ca, Mn, and Zn in black spruce foliage were examined 
in relation to forest succession on north slopes in interior Alaska. Decline in levels 
of P and K in the foliage corresponds to rapid decline in forest productivity: these 
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levels are deficient in trees on sphagnum soils. Mg levels show only slight decrease; 
Ca, Mn, and Zn remain at adequate levels. Total available and exchangeable P, 
K, and Mg are consistently less in sphagnum soils; moreover these nutrients are 
concentrated in surface layers of mineral soils but at lower depths in sphagnum 
soils. This distribution difference and the increasing coldness of the soil as moss 
accumulates reduce the availability of the nutrients. Radiocarbon dates show that 
18-28 inches of sphagnum peat, weighing 270,000—510,000 kg/ha, had accumulated 
in less than 185 years.—from Author’s abstract 


02843 Heimlich, R. A. Petrology of the Flora Lake stock, Lake of the Woods region, 
Ontario, Canada—Reply [to discussion by W. G. Q. Johnston, 1968]: Geol. Soc. 
America Bull., v. 79, no. 9, p. 1251-1257, 1968. 


Heimlich concludes after discussing evidence presented by Johnston (ibid., p. 1247 
1249) and other more recent studies that the case for derivation of calc—alkaline 
rocks in general via differentiation of basaltic magma is weak. A better case can 
be made for derivation of these rocks, such as those of the Flora Lake stock, by 
the mechanism of partial melting and mobilization at depth._—_ VSN 


02833 Helgeson, Harold C. Evaluation of irreversible reactions in geochemical processes 
involving minerals and aqueous solutions—[Pt.] 1, Thermodynamic relations: 
Geochim. et Cosmochim. Acta, v. 32, no. 8, p. 853-877, illus., 1968. 


Application of the thermodynamic principles of chemical petrology and solution 
chemistry to study of geochemical processes permits prediction of the consequences 
of reaction between aqueous solutions of electrolytes and typical igneous, 
metamorphic, and sedimentary mineral assemblages. A given geochemical process 
can be represented by a set of reversible and irreversible chemical reactions that 
corresponds to an array of linear differential equations relating partial equilibrium 
and nonequilibrium in thermodynamic systems. Simultaneous evaluation of these 
equations defines the nature and extent of the compositional change and 
redistribution of species in the aqueous phase, the order of appearance of stable 
and metastable phases, and the mass transfer resulting from irreversible reactions 
between the minerals and the aqueous solution.—Author’s abstract 


03202 Helwig, James Anthony. Stratigraphy and structural history of the New Bay 
area, north central Newfoundland [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 
28, no. 12, pt. 1, p. SO80B, 1968. 





02743 Henderson, W.; Eglinton, G.; Si ds, P.; Lovelock, J. E. Thermal alteration 
as a contributory process to the genesis of petroleum: Nature, v. 219, no. 5158, 
p. 1012-1016, illus., tables, 1968. 


The products of pyrolysis of n—octacosane (C2sHss) have been identified by capillary 
gas-liquid chromatography, The reaction is affected by clay minerals. The 
experiments provide further support for the view that thermal and catalytic alteration 
of the organic material present in sediments in part explains the genesis of petroleum 
and other hydrocarbon minerals.— Authors’ abstract 


02733 Herbert, Don; Bardossi, Fulvio. Kilauea—Case history of a volcano: New York 
and London, Harper and Row, 191 p., illus., 1968, 


The prologue describes in popular language the initial eruption of Kilauea Iki in 
Nov. 1959. Vesuvius, Krakatoa, and Mt. Pelée are described in the first chapter. 
Legends concerning volcanoes comprise the second chapter, and the ABC’s of 
volcanoes, the ring of fire, and the volcano island (Hawaii), the following chapters. 
In chapters six and seven, use of the seismograph and tiltmeter to study volcanoes, 
especially Kilauea, is discussed. Description of the 1959-1960 Kilauea eruption and 
work of scientists studying it comprise the next three chapters. The last two 
summarize work in progress and adventures ahead, and an epilogue describes the 
birth of Surtsey off Iceland.— ESL 


02921 Herreid, Gordon. Progress report on the geology and geochemistry of the Sinuk 
area, Seward Peninsula, Alaska [abs.]: Alaska Div. Mines and Minerals Rept. 1967, 
p. 57 [1968]. 
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02692 


02697 


02698 


02742 


Herrick,S.M. See Colquhoun, D. J. 02846 


03175 Herrick, Stephen M.; Rima, Donald R. Foraminifera from the Clayton 
Formation (Paleocene) in southeastern Hardeman County, Tennessee: U.S. Geol. 
Survey Prof. Paper 600-C, p. C69-C74, illus.,tables, 1968. 


Examination of fossiliferous material from the Clayton Formation in southeastern 
Hardeman County, Tenn., revealed a significant microfauna of early Paleocene age. 
Comparison with microfaunas from early Paleocene strata elsewhere in the Gulf 
Coastal Plain and Mississippi Embayment area indicates that the Clayton Formation 
in Hardeman County, Tenn., is most nearly the age equivalent of the upper part 
of the Kincaid Formation in southeastern Texas, the Clayton Formation in Clay 
County, Miss., and the McBryde Limestone Member of the Clayton Formation in 
Wilcox and Butler Counties, Ala.— Authors’ abstract 


Herrin, Eugene; Taggart, James. Regional variations in P travel times: Seismol. 
Soc. America Bull., v. 58, no. 4, p. 1325-1337, illus., tables, 1968. 


Azimuthally dependent station corrections for 321 seismological stations were 
estimated using data from 400 large earthquakes (1961-1964) and 30 large 
explosions. In the estimation procedure only data for epicentral distances in the 
range 20° to 105° were used, and the data were truncated to remove gross errors. 
In addition, estimates of variance of station error distributions were computed. 
Authors’ abstract 


Herrin, Eugene; Tucker, William; Taggart, James; Gordon, David W.; Lobdell, 
John L. Estimation of surface focus P travel times: Seismol. Soc. America Bull., 
v. 58, no. 4, p. 1273-1291, illus., tables, 1968. 


An iterative technique was used to locate some 400 earthquakes, estimate corrections 
to the Jeffreys-Bullen P traveltimes, and estimate azimuthally dependent station 
adjustments (station corrections). An over simplified model for the upper 700 km 
of the mantle was adopted in order to provide a standard for the investigation of 
regional variations in traveltimes. In the estimation procedure only data for 
epicentral distances in the range 20° to 105° were used, and the data were truncated 
to remove gross errors. The new P traveltimes are generally 2 to 3 sec less than 
those given in the Jeffreys-Bullen Tables.— Authors’ abstract 


Herrin, Eugene. 1968 seismological tables for P phases: Seismol. Soc. America 
Bull., v. 58, no. 4, p. 1193-1241, tables, 1968. 


In view of recent developments, adjustments to the 1940 J-B traveltimes seemed 
desirable. New tables for P are presented in this special number of the Seismological 
Society of America Bulletin, which were compiled by a special ad hoc working group 
under the chairmanship of Herrin. The twelve tables are as follows: P; P (surface 
focus only); P-wave velocity distribution in the mantle; near earthquake P phases; 
PP; depth allowances for PP1 pP-—P; PcP (surface focus only) depth allowances for 
PcP; PcP-P; PK P (surface focus only); and depth allowances for PKP.—DBV 


Herrin, Eugene. See Tucker, William. 02699 


03109 Herron, E. M.; Dorman, J.; Drake, C. L. A seismic study of the sediments 
in the Hudson River [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 13, 1968. 


Herzenberg, C. L.; Riley, D. L.; Lamoreaux, R. Mdssbauer absorption in 
zinnwaldite mica: Nature, v. 219, no. 5152, p. 364-365, illus., 1968. 
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Results are presented of investigations of zinnwaldite by Mdéossbauer effect 
spectroscopy. The ferric ions in zinnwaldite apparently experience a less distorted 
environment than do the ferric ions in muscovite, which is qualitatively what might 
be expected if both ferric and ferrous ions substitute for Al in the octahedral layers 
of these micas.—_DBV 


Hill,H.L. See Seigel, H. O. 02756 
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Hilpman, P.L. See Amsden, T. W. 02670 


03164 Himmelberg, G. R.; Coleman, R. G. Chemistry of primary minerals and rocks 
from the Red Mountain-De Puerto ultramafic mass, California: U.S. Geol. Survey 
Prof. Paper 600-C, p. C18-C26, illus., tables, 1968. 


Rocks from the Red Mountain-De Puerto ultramafic mass consist mainly of partly 
serpentinized harzburgite, dunite, and clinopyroxenite; compositional ranges of the 
primary silicate minerals from these rocks are small but can be related to sympathetic 
variations in bulk rock composition. Olivine from dunite and harzburgite is 
chemically homogeneous and ranges in composition from Fos,.3 to Fos0.0, whereas 
olivine from clinopyroxenite has a composition of Fo7s.. Orthopyroxene ranges 
from Engo.o to Engo.. and has a small but significant range in Al,O; content. 
Accessory chromian spinel shows a large range in chemical composition, particularly 
in the Cr:Al ratio. Comparison of rock and primary mineral composition indicates 
serpentinization occurred with minimal changes in rock chemistry, requiring an 
appreciable volume increase of serpentinized parts of the rocks.—from Authors’ 
abstract 


Hitchon, Brian. See Hodgson, G. W. 02836 


03203 Hite, David Marcel. Sedimentology of the Upper Keweenawan sequence of 
northern Wisconsin and adjacent Michigan [abs.]: Dissert. Abs., Sec. B, Sci. and 
Eng., v. 28, no. 12, pt. 1, p. 5081B, 1968. 


Hodgson, G.W. See Baker, B. L. 02812 


02836 Hodgson, G. W.; Hitchon, Brian; Toguchi, Kazuo; Baker, B. L.; Peake, Eric. 
Geochemistry of porphyrins, chlorins and polycyclic aromatics in soils, sediments 
and sedimentary rocks: Geochim. et Cosmochim. Acta, v. 32, no. 7, p. 737-772, 
illus., tables, 1968. 


The geochemistry and distribution of porphyrins, chlorins and polycyclic aromatics 
in 250 soils, sediments and sedimentary rocks of Precambrian to Recent age, and 
of a wide range of depositional environments have been studied. Nickel porphyrin, 
at concentrations to 9.8 ppm, was found preferentially in fine-grained marine clastic 
work. Vanadyl porphyrins (to 39 ppm) are widely distributed. Iron porphyrins 
were found in three percent of the samples while Co, Cu and Zn porphyrins were 
not detected. Chlorins occur in 90 percent of Recent sediments and soils analyzed, 
and are believed to be primary in some ancient sediments. Polycyclic aromatics 
(to 5.6 ppm) show a slight preference to accumulation in non-marine rocks. It 
is concluded that traces of much of the biogenic material associated with ancient 
and modern life processes are preserved in organic material present in the 
sedimentary environment.—from Authors’ abstract 


03059 Holliday, Este F.; Seaber, Paul R. Estimating cost of ground-water withdrawal 
for river basin planning: Ground Water, v. 6, no. 4, p. 15-23, illus., tables, 1968. 


The Susquehanna River basin of New York, Pennsylvania, and Maryland, lies in 
rock types of great lithologic and structural diversity, the classic Middle Appalachian 
Highlands section. Comparative costs of obtaining ground water from each of 65 
potential aquifers were estimated from lognormal plots representing specified 
capacities of hypothetical well designs and selected drawdowns, adjusted to 180 days 
of pumping. At 25 to 75 percent probability, calculated well yields range from 
15 to 9,000 gpm and costs from 0.4 to 11 cents per thousand gallons of design 
yield. Representative costs are given of selected yields from aquifers in shale, 
interbedded sandstone and shale, metamorphic rock, sandstone, and glacial sand 
and gravel. The generalized estimates may be useful for planning and comparison, 
but not for actual design.—_ GDC 





02993 Holman, J. Alan. Additional Miocene anurans from Florida: Florida Acad. 
Sci. Quart. Jour., v. 30, no. 2, p. 121-140, illus., 1967 [1968]. 


Holman (1965) described new material of lepidodactylids, ranids, and brevicipitids 
of the early Miocene amphibian fauna of Thomas Farm, Gilchrist County, Fla. 





02859 Houston, William Newton. 
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This paper covers the pelobatid Scaphiopus cf. S. holbrooki, the bufonid Bufo 
praevius, and hylids Acris barbouri n. sp., Proacris mintoni, Hyla miofloridana n. 
sp., H. goini, Hyla undet. sp.; also the lepidodactylid Eleutherodactylus undet. sp., 
and Rana cf. R. pipiens. Paleoenvironment is interpreted as a spring-fed sinkhole 
pond. The fauna is essentially modern—of 13 species, only one belongs to an extinct 
genus, Proacris; three may represent modern species; six are possibly directly 
ancestral to modern species. Zoogeographic affinities with modern faunas are 
discussed.— VM J 
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02933 Horowitz, Alan Stanley. The ectoproct (bryozoan) genus Actinotrypa Ulrich: 


Jour. Paleontology, v. 42, no. 2, p. 356-373, illus., tables, 1968. 


Restudy of the syntypes and other specimens indicates that the Mississippian 
ectoproct species Actinotrypa peculiaris (Rominger), the type species of Actinotrypa 
Ulrich, belongs in the suborder Fistuliporoidea of the order Cystoporata because 
it contains a bilaminate mesotheca and interzooecial vesicular structure. The family 
Actinotrypidae should be retained for Actinotrypa. Only the type species is assigned 
to Actinotrypa. A.? sera Girty from Permian strata of west Texas is an unidentifiable 
fistuliporoid and does not belong to Actinotrypa. Actinotrypis was probably a form 
that was specialized for living on a bank edge where bidirectional currents, possibly 
tidally influenced, were common. It had only moderate success and was probably 
competing with other bilaminate genera for the same ecologic niche.—from Author’s 
abstract 


Hoskins, Donald M. See Oliver, William A., Jr. 02646 


Hotz, Preston E. See lLanphere, Marvin A. 03142 


02947 House,M.R. Devonian ammonoid zonation and correlations between North 


America and Europe, in Internat. Symposium on the Devonian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 1061-1068, 1967 [1968]. 


The ammonoid sequences of Europe and New York State are described with 
particular reference to recent discoveries. Problems concerning the relation between 
standard European zones and their correlation with type stage successions are 
discussed. Comparison of the Middle and Upper Devonian ammonoid zones 
between Europe and N. America show remarkable agreement in faunal succession, 
but sufficient detailed differences to warrant a separate zonal nomenclature for N. 
America. The New York State succession shows several typical European genera 
to be absent or rare. The occurrence of some of these in the mid—West, and 
especially in western Canada and the Arctic, strengthens the view that the main 
faunal links were not trans-Atlantic, but trans-Arctic, linking via the faunas of 
Novaya Zemlya and the Urals to the well-known sequences of Poland, Germany, 
N. Africa and England.—from Author’s abstract 

Formation mechanisms and _ property 
interrelationships in sensitive clays [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 
29, no. 1, p. 168B, 1968. 


Howe, Wallace B. See Parizek, Eldon J. 02885 


03144 Hsii, K. Jinghwa. Principles of mélanges and their bearing on the Franciscan 


Knoxville paradox: Geol. Soc. American Bull., v. 79, no. 8, p. 1063-1074, illus., 
1968. 


Mélanges are defined as mappable bodies of deformed rocks characterized by the 
inclusion of native and exotic blocks, which may range up to several miles long, 
in a pervasively sheared, commonly pelitic matrix. Fragmentation and mixing of 
mélanges result from tectonic deformation under an overburden pressure. Mélanges 
are not rock-stratigraphic units. Structural and stratigraphic interpretations of 
mélange geology cannot be based upon presumptions of superposed and lateral 
stratal continuity. Age of deposition is not reliably indicated by fossil occurrences. 
The recognition of mélanges in the Franciscan rocks has helped resolve the 
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apparently contradictory stratigraphic and structural relations known as_ the 
Franciscan—Knoxville paradox. RAL 


Huddle, John W. See Oliver, William A., Jr. 02646 
Hueber, F.M. See Grierson, J. D. 02951 


02950 Hueber, Francis M. Psilophyton—The genus and the concept, in Internat. 
Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 815-822, illus., 1967 [1968]. 


The broadness and ambiguity of the original descriptions of Psilophyton has made 
it a convenient receptable for unidentifiable plant fragments from Devonian 
sediments. Accordingly, the genus has achieved a doubtful geographic and geologic 
distribution, and a very tenuous position in early history of vascular land plants. 
In the search for some means of establishing the genus on a sound basis, collections 
of Sir William Dawson at the Peter Redpath Museum, McGill University, have 
been examined. No evidence has been found that the original material described 
in 1859 exists; only specimens illustrated in 1871 have been located. A neotype 
has been designated, and detailed studies of new collections from Gaspé Bay and 
northern New Brunswick clarify the identifying characteristics. It is hoped this 
clarification will discourage use of the genus as a catchall.—from Author’s abstract 


Huffman, Claude, Jr. See Barnett, Paul R. 03140 
Hughes, Gilbert H. See McDonald, Charles C. 02929 


02995 Hunter, Ralph E. Heavy minerals of the Cretaceous and Tertiary sands of 
extreme southern Illinois: Illinois Geol. Survey Circ. 428, 22 p., illus., tables, 1968. 


All of these sands contain a relatively uniform assemblage of heavy minerals 
including, in order of abundance, ilmenite and leucoxene, zircon, kyanite, staurolite, 
rutile, tourmaline, sillimanite, monazite, and xenotime. The titanium minerals make 
up about 66 percent of the average heavy fraction, TiOs forming about 42 percent. 
The heavy minerals are relatively fine-grained, and occur in very fine sand to coarse 
silt size grades. From percentage of heavy minerals, volume of sand available, and 
sparsity of interbedded clays, silts and gravels, the Cretaceous McNairy Formation 
is of more economic interest than the other formations. The McNairy sands with 
only one percent heavy minerals are very similar to sands of Florida with four 
percent, but considerable muscovite mica, not abundant in the Florida sands, may 
be a compensating factor.—_GDC 


Hyndman, D.W. See Hyndman, R. D. 02825 


02825 Hyndman, R. D.; Hyndman, D. W. Water saturation and high electrical 
conductivity in the lower continental crust: Earth and Planetary Sci. Letters, v. 
4, no. 6, p. 427-432, illus., 1968. 


Recent geomagnetic depth sounding and magnetotelluric measurements indicate that 
in young tectonically active continental areas there is a layer of high eiectrical 
conductivity at depths of about 20 km. Comparison with published experimental 
results shows that the lower crust in these areas will have the required high 
conductivity if it is water saturated. In stable shield areas, the crust has become 
dehydrated through metamorphic processes and the high conductivity layer is absent. 
Geomagnetic depth sounding and magnetotelluric measurements should provide 
valuable information on the present stage of development, and on the conditions 
at depth, in the crust for different continental areas.— Authors’ abstract 





02886 Irish, E. J. W. Geology, Gleichen, west of fourth meridian, Alberta: Canada 
Geol. Survey Prelim. Ser. Map 19-1967, scale 1:253,440, text, 1968. 


Bedrock exposures are rare in the Gleichen map-area due to extensive glacial and 
glaciofluvial deposits. Formations occurring at the surface or immediately below 
the unconsolidated deposits are of late Upper Cretaceous and Tertiary ages. The 
Foremost Formation, believed to lie below the Pleistocene deposits in the extreme 
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southeast corner, is overlain conformably and gradationally by the Oldman 
Formation. The Bearpaw rests conformably and relatively abruptly upon the 
Oldman beds; the nonmarine Edmonton overlies the Bearpaw transitionally. The 
Paskapoo is the surface bedrock formation over most of the map area west of range 
23W4 meridian. All formations are on the easiern limb of the Alberta syncline 
and dip of beds is to the west and southwest. The thick glacial cover obscures 
most local structures that may be present. Coal occurs at the top of the Oldman 
Formation and within the Edmonton. Oil and gas fields are shown on the map. 
MCM 


02889 Irish, E. J. W. Geology, Lethbridge, west of fourth meridian, Alberta: Canada 


Geol. Survey Prelim. Ser. Map 20-1967, scale 1:253,440, text, 1968. 


Cretaceous formations in the Lethbridge area are the Pakowki, Foremost, Oldman, 
Bearpaw, Blood Reserve, St. Mary River Formations, and the ‘Kneehills Tuff zone’: 
these are overlain by the Paleocene and Upper Cretaceous Willow Creek Formation 
and the Paleocene Porcupine Hills Formation. Exposed formations are 
progressively younger from east to west because of their position on the west flank 
of the Sweetgrass arch. All strata dip westerly or southwesterly at low angles as 
far west as the axis of the Alberta syncline. Coal was mined for many years but 
production is now either sporadic or has ceased entirely. Both oil and natural gas 
are recovered; established fields are indicated on the map.—MCM 


02890 Irish, E. J. W. Geology, Foremost, west of fourth meridian, Alberta: Canada 


Geol. Survey Prelim. Ser. Map 22-1967, scale 1:253,440, text, 1968. 


Glacial and fluvioglacial deposits of clay, silt, sand, gravel, and till cover most of 


the Foremost map-area, making bedrock exposures rare. Formations occurring 
at the surface or immediately below the unconsolidated deposits are of late Upper 
Cretaceous and Tertiary ages. All formations lie on the east flank of the Sweetgrass 
Arch and strata dip at very small angles to the east and southeast. Near Elkwater, 
coal was mined for several years from the main seam in the Eastend Formation. 
Clay is obtained mainly from the Whitemud Formation, but also from the Eastend 
and Ravenscrag. Established natural gas and oil fields are shown on the map. 
MCM 


03043 Irving, E.; Roy, Jean L. Intensité et stabilité d’aimantation des basaltes de 


Oregon et Washington et leurs applications a l’expansion du fond de l’océan et 
a d’autres problémes géophysiques [with English abs.]: Canadian Jour. Earth Sci., 
v. 5, no. 4, pt. 1, p. 907-913, illus., tables, 1968. 


Intensity and stability of reversed and normal magnetization of the Neogene flows 
can be summarized by simple decay curves. Intensity of normally magnetized 
specimens is a third greater than that of reversely magnetized, attributed to 
superposition of recent secondary components on a stable primary component. This 
reveals polarity in unoriented rock, as deep-sea dredge samples, where, to test the 
ocean-floor spreading hypothesis, bottom-rock polarity has to be related to the 
surface field anomaly. After demagnetization, the secondary component disappears, 
and stable magnetization, normal or reverse, is indistinguishable, suggesting that 
intensity of the field at the time of extrusion and mineralogic variations affecting 
remanent intensity, were essentially the same _ irrespective of polarity 
Demagnetization curves of primary and secondary components suggest a new 
method of determining intensity of the past magnetic field.— from Authors’ abstract 


Irwin, William P. See Lanphere, Marvin A. 03142 


Jackson, D.E. See Lenz, A. C. 03001 


02835 Jaeger, Ralph R.; Lipschutz, Michael E. X-ray diffraction study of kamacite 


from iron meteorites: Geochim. et Cosmochim. Acta, v. 32, no. 7, p. 773-779, 
illus., 1968. 


X-ray diffraction studies of kamacite (a-iron) indicate the unusual nature of its 
shock-induced alteration and suggest the influence of an unstable polymorph, 
probably e-iron. Although shock-induced random disorder in kamacite can be 
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simulated by isotropic annealing, preferred disorder apparently cannot be thus 
induced. The ready detection, by X-ray diffraction, of shock effects in kamacite 
serves to make it a useful barometer in the 130-750 kb range, particularly in cases 
where optical microscopy gives equivocal results.— Authors’ abstract 


03104 James, David E.; Sacks, I. S. Instabilities in locating hypocenters using a small 
number of stations—A discussion and solution [abs.]: Earthquake Notes, v. 39, 
nos. 1-2, p. 9, 1968. 


James, Gerard W. See Collinson, Charles. 02671 


02774 Jamieson, John C.; Olinger, Bart. High-pressure polymorphism of titanium 
dioxide: Science, v. 161, no. 3844, p. 893-895, illus., 1968. 


X-ray diffraction studies made in situ under conditions of high pressure and high 
temperature revealed the direct transition of rutile to the alpha lead dioxide form 
in titanium dioxide. Compressibility studies of this alpha lead dioxide form at room 
temperature showed anomalous behavior in that its molar volume converges close 
to, but not equal to, that of the rutile form. Under this circumstance an unexpectedly 
large error appears in the calculations of the equilibrium pressure for the two forms 
at 298°K.—Authors’ abstract 


02738 Jennings, A. Ray; Schroeder, Melvin C. Laboratory evaluation of selected 
radioisotopes as ground-water tracers: Water Resources Research, v. 4, no. 4, p. 
829-838, illus., tables, 1968. 


Antimony 121, cerium 141, chromium 51, indium 114, ruthenium 103, and strontium 
85 in chelate form were tested as ground-water tracers. Distribution—coefficient 
measurements were made under static conditions for crushed illitic shale and 
limestone. These, measurements can be used to predict the elution history of a tracer 
from an exchange column. Comparisons of the predictions, tracer elution histories, 
and elution histories for chloride pulses indicate that chelated chromium 51 is an 
adequate ground-water tracer. Average velocity of ground water is equal to the 
sum of the tracer velocity plus the product of the tracer velocity, the distribution 
coefficient, and the bulk density of the aquifer divided by its effective porosity. 
The distribution coefficient for an ideal tracer is zero, and the average velocity of 
this tracer is equal to the average ground-water velocity.—from Authors’ abstract 





02705 Jillson, Willard Rouse. The geology of Fayette County, Kentucky: Frankfort, 
Ky., Roberts Printing Co., 121 p., illus., tables, 1968. 


The county is part of a Miocene peneplain, elevated during Pliocene time. Exposed 
strata are Ordovician limestones and shales, and Pliocene high-level fluvial gravels 
containing Carboniferous pebbles and geodes; three disconformities are recognized. 
Jillson believes that the eroded section included only beds as high as the base of 
the Warsaw, as proved by the presence of Keokuk geodes. The Kentucky River 
and Bryan Station faults have preserved some younger beds. The High Bridge Series 
has very few fossils, which are abundant in higher beds; faunal lists from eight 
localities are included. The Mesozoic course of the Kentucky River is described. 
Phosphate in upper Trenton units is due to Cyclora assemblages. Discovery of 
an erratic indicates that Kansan ice extended to central Fayette County. An 
annotated bibliography containing 83 titles is included.— ESL 


Johnson, Charlie E. See Nelson, Samuel J. 02609 


02654 Johnson, Henry S., Jr. Geologic activities in South Carolina during 1967: South 
Carolina Div. Geology Geol. Notes, v. 12, no. 1, p. 1-8, illus., tables, 1968. 


This summarizes geologic investigations performed by various state agencies, the 
U.S. Geological Survey, and the University of South Carolina, which include ground 
magnetometer surveys, gold prospecting, and geologic mapping. Production figures 
for clays, stone, sand and gravel, and various minerals are given.— MST 





Johnson, J.G. See Boucot, A. J. 02883 
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Johnson, J.G. See Boucot, A. J. 02936 


02969 Johnson, J. G.; Boucot, A. J.; Murphy,M. A. Lower Devonian faunal succession 


in central Nevada, in Internat. Symposium on the Devonian System, Calgary, 
Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, 
p. 679-691, illus., table, 1967 [1968]. 


Marine limestone sequences contain a richly fossiliferous succession spanning the 
Ludlow to Eijfelian interval. Successive brachiopod faunas display Old World 
affinities in the Ludlow to lower Siegenian, but faunas of Appalachian affinity reach 
a maximum and dominate in the higher Siegenian, only to disappear in favor of 
a fauna of Old World affinity again in the higher Emsian. Gedinnian to Emsian 
strata comprise six mutually distinctive faunal assemblages recognized principally 
by brachiopods. Because of peculiarities of North American palaeogeograpl.y and 
provinciality of marine shelly megafauna, the central Nevada faunal sequence serves 
as an intermediate Lower Devonian standard that bridges the provinciality gap 
between the Appalachian Province and Old World Province faunas of the Canadian 
Arctic as well as the more distant Old World faunal successions.—from Authors’ 
abstract 


Johnson, J. Harlan. See Toomey, Donald Francis. 02928 


03204 Johnson, Kenneth Sutherland. Stratigraphy of the Permian Blaine Formation and 


associated strata in southwestern Oklahoma [abs.]: Dissert. Abs., Sec. B, Sci. and 
Eng., v. 28, no. 12, pt. 1, p. 5081B, 1968. 


02880 Johnson, William D., Jr.; Smith, Avery E. Geologic map of part of the 


Owensboro East quadrangle in Daviess County, Kentucky: U.S. Geol. Survey Geol. 
Quad. Map GQ-751, scale 1:24,000, section, text, 1968. 


Oil, discovered in the Kentucky part of the Owensboro East quadrangle in 1939 
in a small structure near Thruston, is produced from two wells in oolitic limestone 
in the Aux Vases Limestone (Chester age) of local usage at a depth of 1417 feet, 
and in the Ste. Genevieve Limestone (Meramec age) at about 1450 feet. Most oil 
is produced from the Tar Springs Sandstone (Chester) in the Maceo field, discovered 
in 1953. Small amounts of coal have been mined in the southern section, and sand 
and gravel are dredged from the Ohio River.—MCM 


02842 Johnston, W. G. Q. Petrology of the Flora Lake stock, Lake of the Woods 


region, Ontario, Canada— Discussion [of paper by R. A. Heimlich, 1965]: Geol. 
Soc. America Bull., v. 79, no. 9, p. 1247-1249, table, 1968. 


Evidence is given that was not mentioned by Heimlich (ibid., v. 76, p. 1-25, 1965) 
which supports the thesis that the Flora Lake stock originated by fractional 
crystallization from a basaltic magma and that a continuous sequence of major rock 
relations is present in the vicinity of the stock. An important feature in assessing 
the origin is the presence of remnants of thick layered sheets of mafic rock folded 
with the greenstone. Comparisons are made with the Hope Lake stock which 
indicate a common affinity to basaltic rocks.— VSN 


03061 Joiner, T. J.; Warman, J. C.; Scarbrough, W. L. Reply to Adel A. R. Zohdy’s 


discussion of “An evaluation of some geophysical methods for water exploration 
in the Piedmont area”’ (1968): Ground Water, v. 6, no. 4, p. 39-40, illus., 1968. 


Much of the practical resistivity work in the United States has been interpreted 
on the assumption that electrode separation approximately equals depth of 
investigation. If no correlation of resistivity data with drill hole or other data can 
be established, further pursuit is futile. In these findings, interpretive curves were 
correlated with geologic units determined on the basis of drill control, which could 
be followed into areas with no drill control by observing the character of the 
resistivity curves in the new areas, in conjunction with the seismic method. Plotting 
of the layer-method apparent resistivity curves on bilogarithmic coordinates led 
Zohdy to believe the data substandard. If the conductivity values obtained in the 
field are converted to apparent resistivity and plotted on log-log coordinates, the 
curve is lower, as shown in this reply. —_GDC 
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02701 Kanasewich, E. R. Precambrian rift—Genesis of strata~bound ore deposits: 
Science, v. 161, no. 3845, p. 1002-1004, illus., 1968. 


Study of deep seismic reflections has detected a Precambrian rift valley below flat 

lying sediments in southern Alberta. The anomalous magnetic and gravity trends 
show that the rift is continuous across Alberta and British Columbia (through the 
Kimberly lead—zinc field) and possibly the Coeur d’Alene mining district of Idaho. 
There is evidence that these ore bodies were deposited in a Precambrian rift under 
conditions similar to those prevailing in the hot-brine areas of the modern Red 
Sea.—Author’s abstract 


03037 Kane, Armour. Some solutions to logging problems on the west side of 
California’s San Joaquin Valley, in Geology and oil fields, west side southern San 
Joaquin Valley—AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, 
Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., 
p. 43-48, illus., 1968. 


Due to differences in compaction, shaliness, porosity, water salinity, and oil gravity, 
the formations may be classified into two groups: the shallow group, roughly above 
the Etchegoin (Pliocene), and the intermediate to deep group. Since different logging 
techniques are needed, each of the various types in use in the two groups, and some 
of the problems encountered, are described. The IES and Density log are a minimum 
program in the shallow group, along with NML to show intermediate and bottom 
water. The Moveable Oil Plot has been used to determine the extent of producible 
oil. For the deep zones, IES, Sonic Log, or FDC are minimum needs; for greater 
evaluation, several other techniques are available.—HRC 


Karp, Stanley E. See Elliott, William J. 03028 


02932 Karrow, P. F. Pleistocene geology of the Guelph area, southern Ontario: 
Ontario Dept. Mines Geol. Rept. 61, 38 p., illus., tables, geol. map, 1968. 


The area, northwest of the west end of Lake Ontario, is underlain by Silurian 
dolomites of the Guelph and Amabel Formations. Sandy Catfish Creek Till was 
deposited by ice flowing southward during Tazewell time. The origin of overlying 
clay till of Cary age is unknown. The youngest till, on top of the sequence, is 
the Wentworth (Port Huron age), deposited by westward-moving ice of the Ontario 
lobe that formed the Guelph drumlin field and the Paris and Galt moraines. Clayey 
sand till, originating from the southeastward-moving Georgian Bay ice-—lobe, is the 
surface till in the northwest corner. Large sand and gravel deposits occur in outwash 
plains, kames, eskers, extensive spillway terraces along the Grand River, and a 
network of spillway channels in the Guelph drumlin field.—from Author’s absiract 


03041 Katz, Michael. The fabric of the granulites of Mont Tremblant Park, Quebec: 
Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 801-812, illus., tables, 1968. 


Fabric of the highly deformed and recrystallized gneisses formed under granulite 
facies conditions is described; they are divided into quartzofeldspathic and 
hypersthene types. Modifications are assumed to have the following sequence: 
mortar>augen >flaser >granoblastic. During evolution, minerals become flattened 
and elongated, while recrystallized grains increase in size. The same deformation 
produced flaser and granoblastic gneisses in quartzofeldspathic granulites and 
mortar and augen gneisses in hypersthene granulites. Mineral relicts in mortar and 
augen gneisses are highly deformed and show strain; a poor preferred orientation 
of quartz c-axis is displayed. In recrystallized rocks, no signs of strain remain and 
fabric consists of quartz plates alternating with bands of polygonal fresh feldspar 





and granular streaks of dark minerals; marked preferred orientation of quartz c 
axis is shown.—from Author’s abstract 


03123 Keen, A. Myra. West American mollusk types at the British Museum (Natural 
History)—[Pt.] 4, Carpenter’s Mazatlan collection: Veliger, v. 10, no. 4, p. 389 
439, illus., 1968. 


P. P. Carpenter’s “Catalogue of the collection of Mazatlan [Pacific coast of Mexico] 
shells in the British Museum collected by Frederick Reigen,” containing nearly 700 
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species (255 new), was published in 1857 without illustrations. Carpenter’s 60 plates 
of camera lucida drawings of the smaller forms were finally published (Brann, 1966), 
but nearly 100 species of larger shells were never figured. These species are here 
figured by photographs and camera lucida drawings. Species names are cited as 
by Carpenter, followed by Keen’s interpretation of correct modern assignment; they 
are rearranged into modern systematic order, with a cross index. This work also 
supplements that of K. V. W. Palmer (1951, 1958, 1963) on Carpenter’s Pacific 
coast types deposited at other institutions.—VMJ 


03163 Keith, Terry E.; Coleman, Robert G. Albite-pyroxene-glaucophane schist from 


Valley Ford, California: U.S. Geol. Survey Prof. Paper 600-C, p. C13-C17, illus, 
tables, 1968. 


A single tectonic block of blueschist from Valley Ford, Calif., consists of an unusual 
assemblage of glaucophane and jadeitic pyroxene with later albite and a minor 
amount of analcime. Chemical analysis of the whole rock suggests a composition 
similar to an altered metagraywacke or keratophyre. Each mineral was carefully 
purified, and its chemical composition, optical properties, and unit-cell parameters 
were determined. Concordant potassium-argon ages of 75 to 80 mz.y. on 
glaucophane and albite indicate that the albite-jadeitic pyroxene-glaucophane 
assemblage originated as a result of a Late Cretaceous metamorphic event. The 
assemblage apparently reflects several periods of tectonism and metamorphism under 
high-pressure—low-temperature conditions of the blueschist facies. The blueschist 
tectonic block is related in time and style of metamorphism to other blueschists 
of the Franciscan Formation.— Authors’ abstract 


Kellerhals, P. See Ross, John V. 03042 


03153 Kelly, T. E. Notes on the geohydrology of the Dakota Sandstone, eastern North 


Dakota: U.S. Geol. Survey Prof. Paper 600-C, p. C185-C191, illus., 1968. 


In eastern North Dakota the Dakota Sandstone consists primarily of unconsolidated 
fine sand. Transmissibilities are less than 50,000 gallons per day per ft, and the 
coefficient of storage is about 0.0004. Total dissolved solids and fluoride content 
differ considerably from place to place; the silica concentration is lower than in 
water from the glacial drift.—Author’s abstract 


02665 Kent,D.M. Devonian of Manitoba and Saskatchewan, in Internat. Symposium 


on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta 
Soc. Petroleum Geologists, p. 781-801, 1967 [1968]. 


Devonian rocks underlie the southern half of Saskatchewan and southwestern 
Manitoba in the eastern part of the western Canada sedimentary basin; they are 
mainly of Middle and Late age, and rest unconformably on older beds. The area 
was part of the stable cratonic shelf during this time. Middle Devonian rocks were 
deposited in a northwest-southeast trough and are a rhythmic sequence of limestones 
and evaporites, but sediments of Frasnian age were deposited in a shelf sea and 
are mainly limestones. Famennian strata were formed in a nearshore tidal-flat 
environment and contain unconformities marking sea-level fluctuations. Significant 
fossils found include Stringocephalus in Givetian strata, Eleutherokomma in Frasnian 
formations, Cyrtiopsis and Cleiothyridina in Famennian beds and Atrypa from the 
base of the Devonian to the youngest Frasnian strata.—from Author’s abstract 


02674 Kerr, J. William. Devonian of the Franklinian miogeosyncline and adjacent 


Central Stable Region, Arctic Canada, in Internat. Symposium on the Devonian 
System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 677-692, illus., table, 1967 [1968]. 


The miogeosyncline, which trends east and northeast through the Queen Elizabeth 
Islands, became restricted after earliest Devonian time due to migration of the flexure 
separating it from the Central Stable Region. At the same time two basement 
features that trended across the flexure became more pronounced, the Bache 
Peninsula arch and the Boothia—Cornwallis belt. Because of this the Silurian 
Devonian boundary, marked by graptolitic and shelly faunas, occurs within different 
formations in different regions. Through most of Devonian time fine clastics of 
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the outer miogeosynclinal margin grade with carbonates of the medial parts and 
red beds of shelfward parts. The clastics progressively encroached southeastward 
and covered the limestones. Through Eifelian time widespread carbonate deposition 
in medial and shelfward parts included reef buildups to 4,000 feet, followed by 
widespread sandy limestone in Givetian time.—ESL 


Ketner, K.B. See Poole, F. G. 02669 
Kim,S.M. See Noakes, John E. 02747 
Kirby, John R. See Zietz, Isidore. 02900 


02856 Kishk, Fawzy Mohamed. Chemical and physical properties of soil vermiculite 
clays as related to their origin [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, 
no. 1, p. 15B, 1968. 


03126 Klingener, David. Rodents of the Mio-Pliocene Norden Bridge local fauna, 
Nebraska: Am. Midland Naturalist, v. 80, no. 1, p. 65-74, illus., 1968. 


The Norden Bridge Quarry in the Mio-Pliocene Valentine Formation of Brown 
County, Nebraska, has produced a rodent fauna of 14 species and 8 families. Most 
species belong to genera previously known from the North American late Miocene 
and early Pliocene; however, Plesiosminthus and Allomys were previously known 
only from the early Miocene, and Leptodontomys from the middle Pliocene. One 
species (Allomys stirtoni) is described as new.—from Author’s abstract 


02872 Klucking, Edward Paul. An Oligocene flora from the western Cascades [abs.]: 
Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 248B-249B, 1968. 


Koenig, John W. See Collinson, Charles. 02671 
Koide, Minoru. See Bieri, Rudolf H. 03010 


03012 Kovach, Robert L. Earthquake forecasting: GeoScience News, v. 1, no. 5, p. 
9-11, illus., 1968. 


The author illustrates the need for a large scale observation program with examples 
of damage done by earthquakes in Morocco, Alaska, and California. Techniques 
now in use and future needs for monitoring earthquakes are outlined in a 
popularized presentation of the subject.—MST 


03157 Koyanagi, Robert Y. Earthquakes from common sources beneath Kilauea and 
Mauna Loa Volcanoes in Hawaii from 1962 to 1965: U.S. Geol. Survey Prof. Paper 
600-C, p. C120-C125, illus., tables, 1968. 


Each year in Hawaii many thousands of earthquakes are detected, most of which 
are assigned to common source areas beneath the active volcanoes, Mauna Loa 
and Kilauea. ‘‘Signature’’ characteristics from records of the summit seismic 
network are used to identify large numbers of events. Records are analyzed daily 
at the Hawaiian Volcano Observatory to quickly assess changes occurring within 
the volcanoes.— Author’s abstract 


02763 Krauskopf, Konrad B. A tale of ten plutons—Reply [to discussion by J. H. Shea, 
1968]: Geol. Soc. America Bull., v. 79, no. 9, p. 1245-1246, 1968. 


Krauskopf in reply to Shea’s criticism (ibid., p. 1243), points out that by ‘random’ 
he means “‘beyond the limit of possible measurement.” Science is restricted to the 





observable, and when Shea infers that every phenomenon on any scale whatsoever 
has a discoverable cause he is saying that science can solve all questions. Krauskopf 
does not subscribe to this point of view.— VSN 


02688 Kremp, Gerhard O. W.; Methvin, J. G. Taxonomic crisis in pre—Pleistocene 
palynology: Oklahoma Geology Notes, v. 28, no. 4, p. 146-153, illus., tables, 
1968. 
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Probably 50 percent of world literature on pre—Pleistocene palynology is Russian; 
that of the United States, 4 percent, is a small part of the 26 percent in English, 
In 1957 there were about 4,300 newly published species names in 738 publications, 
of which only 40 percent are available. Upon discovery that Western reference 
services overlooked two-thirds of the Russian literature, extrapolation brought the 
total of species in 1966 to about 14,000. Can a cumulative total of 20,000 be forecast 
for 1975? A table of plant phyla numbers 380,000 living species with recorded 
botanical names, grouped under 17,000 genera (probably no more than | percent 
of the total number, past and present); many are recognized among fossil 
palynomorphs. The problems of such a taxonomic jungle should be reduced by 
automatic data processing to a position of relative unimportance.—_GDC 
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03241 Krieger, Medora H. Stratigraphic relations of the Troy Quartzite (younger 


Precambrian) and the Cambrian formations in southeastern Arizona, in Southern 
Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., 
Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 22-32, illus., 1968. 


The Precambrian Troy Quartzite is overlain paraconformably by the Bolsa Quartzite 
of Cambrian age, and this is overlain by the Abrigo Formation. While it is not 
clear whether the Bolsa and Abrigo are completely time-stratigraphic, as one may 
grade into another in a time-transgressive manner, it is clear that in some places 
they have not been distinguished from the underlying Troy. There is no difficulty 
where there is volcanic material between the Troy and the Bolsa. In some places, 
the Troy is absent and the Bolsa rests upon basement and has been mapped as 
Troy. Thus, some have considered the Troy, Bolsa, and Abrigo to be stratigraphic 
equivalents; this is no longer considered to be true.—HRC 


Kuellmer, Frederick J. See Damon, Paul E. 03225 
Kulp, J. Laurence. See Abdel-Monem, Abdalla A. 02818 
Lachenbruch, Arthur H. See Sass, J. H. 03006 


Lacoss,R.T. See Toks6dz,M.N.03120 


03218 Lacy, W.C. (leader). Engineering geology, Tucson and Benson areas, Field 


Trip 3 in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 
64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 325-331, 
illus., 1968. 


The trip takes one day, is 220 miles long, and makes four stops. The trip visits 
large scale overburden stripping at the Anaconda Twin -Buttes development near 
Tucson; the Mission Mine, where bedrock excavation and related subjects in 
engineering geology of open pits will be discussed; a well-developed example of 
soil piping near Benson will be investigated: and finally, the Golder Dam, north 
of Tucson, where geologic and engineering aspects of an earth—fill dam and damsite 
will be considered.—HRC 


Lammers, George. See Haynes, Vance. 03220 


Lamoreaux,R. See Herzenberg, C. L. 02742 


03112 Landisman, M.; Dziewonski, A.; Sato, Y. Recent improvements on the analysis 


of surface wave observation [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 16-17, 
1968. 


02819 Langmuir, Donald. Stability of calcite based on aqueous solubility measurements: 


Geochim. et Cosmochim. Acta, v. 32, no. 8, p. 835-851, illus., tables, 1968. 


A review and reevaluation of calcite solubility measurements in pure water indicates 
that the activity product of calcite at 25°C and 1 atm pressure is 10° °*°. 
The uncertainty is based on a buffer error of +0.02 pH units; the actual error is 
probably much less. Kc=10~ °**’ is considered the most accurate estimate now 
available. Various errors relative to the solubility measurements and _ their 
interpretation are appraised in some detail.—DBV 












0298 


031 






02982 Lanphere, Marvin A. 





ABSTRACTS 63 





Sr-Nb-K isotopic relationships in ultramafic rocks, 
southeastern Alaska: Earth and Planetary Sci. Letters, v. 4, no. 3, p. 185-190, 
illus., table, 1968. 


Geologic evidence suggests that a series of ultramafic complexes of the ‘Duke Island 
type’ located along a 560 km-long belt in southeastern Alaska crystallized from 
magmas of ultramafic composition. Some geologists have proposed that these 
magmas were derived from fractional fusion of ultramafic material in the upper 
mantle. The Sr-87/Sr-—86 ratios, corrected for growth of radiogenic Sr-—87, in total 
rock samples and in minerals from four ultramafic complexes range from 0.7026 
to 0.7068, and the K/Rb ratios in total rock samples range from 300 to 1200. 
Other workers have reported that the isotopic composition of strontium in alpine 
peridotites is significantly different from that of oceanic volcanic rocks, but the Sr- 
87/Sr-86 ratios of the Alaskan ultramafics and of oceanic volcanic rocks are 
similar.—Author’s abstract 


03142 Lanphere, Marvin A.; Irwin, William P.; Hotz, Preston E. Isotopic age of the 


Nevadan orogeny and older plutonic and metamorphic events in the Klamath 
Mountains, California: Geol. Soc. America Bull., v. 79, no. 8, p. 1027-1052, illus., 
tables, geol. map, 1968. 


Several metamorphic and plutonic events have been recognized on the basis of K 
Ar and Rb-Sr mineral and whole-rock ages. The primary metamorphism of the 
Abram’s Mica Schist and the co-extensive Salmon Hornblende Schist was 
approximately 380 m.y. ago (Devonian), based on strontium evolution diagrams. 
The Stuart Fork Formation, the schists of Condrey Mountain, and related schists 
were produced during Middle and Late Jurassic metamorphism. The Pit River stock, 
grouped with the Castle Crags pluton, has a minimum age of 246 m.y. (Permian). 
Three other plutonic groups are Middle to Late Jurassic, as follows: 165 to 167 
m.y., 145 to 155 m.y., and 127 to 140 m.y. The Nevadan orogeny is here restricted 
to the Middle and Late Jurassic deformational, metamorphic, and plutonic events. 
RAL 


03038 Lantz, Robert J. A review of the Elk Hills oil field, Kern County, California, 


in Geology and oil fields, west side southern San Joaquin Valley—AAPG, SEG, 
and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los Angeles, Calif.] 
Am. Assoc. Petroleum Geologists, Pacific Sec., p. 49-53, illus., 1968. 


The Tulare Formation of Pliocene and Pleistocene age is the only formation exposed 
at the surface, and Miocene rocks are the oldest penetrated. The formations 
described, from bottom to top, are Temblor, Monterey, Etchegoin, San Joaquin, 
and Tulare. The field is on a fold, relatively broad and open toward the east and 
narrow and more steeply folded in the west; the axis is northwest-southeast 

trending. The oil is in sand lenses on the flanks of the fold.—_HRC 


02732 Laporte, Leo F. Ancient environments: Englewood Cliffs, N. J., Prentice-Hall, 


116 p., illus., tables, 1968. 


This introductory textbook, part of the Foundations of Earth Science Series, is 
divided into six chapters: geologic environments; sediments and environments; 
organisms and environments; geochemical environmental evidence; environmental 
analysis; and ancient environments and historical geology.— ESL 


02838 Larach, Simon. Cathode-ray—excited emission spectroscopic analysis for trace 








rare earths—Pt. 2, Determination of europium [with French and German abs.]: 
Anal. Chim. Acta, v. 42, no. 3, p. 407-413, illus., tables, 1968. 


Trace amounts of europium can be determined quantitatively in situ by excitation 
with cathode rays (electrons) and detection of europium transitions. Europium can 
then be determined from a standard plot of intensity vs. concentration. Matrix 
effects, voltage effects, detection lines, and rare-earth and first-transition-group 
interferences are discussed. While the detection limit of europium under normal 
conditions is about 0.1 ppm, optimizing the above effects yields an ultimate detection 
limit, by extrapolation, of about 0.005 ppm.—Author’s summary 








64 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


02769 Larson, Roger L.; Menard, H. W.; Smith, S. M. Gulf of California—A result 
of ocean-floor spreading and transform faulting: Science, v. 161, no. 3843, p. 781 
784, illus., 1968. 


Ocean-floor spreading tore southern Baja California from mainland Mexico 4 m.y 
ago and has subsequently rafted it 260 km to the northwest along the Tamayo 
Fracture Zone. Magnetic-anomaly profiles indicate spreading at the mouth of the 
Gulf at 3.0 cm per year and a rise crest offset of 75 km inside the Gulf across 
the Tamayo Fracture Zone. — Authors’ abstract 


03029 Laskowski, E. A. Soil-chemical analysis and appraisal of the Lost Hills area, 
in Geology and oil fields, west side southern San Joaquin Valley—AAPG, SEG, 
and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los Angeles, Calif.] 
Am. Assoc. Petroleum Geologists, Pacific Sec., p. 96-98, table, 1968. 


Detailed chemical analyses are made of the soils from sediments of the Temblor 
Mountains in the form of alluvial fans. The soils are good from the agriculture 
point of view, but usage is predicted to decline because of the lack of water, especially 
from the overdraft of ground water.—HRC 


03185 Laskowski, Edward Albin. Anomalous distribution of toxic soils in the Castac 
Valley, California—A study based on soil-chemical geography, geology, and 
geochemistry [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p 
5074B, 1968. 


02906 Lattimore, Robert K.; Bassinger, B. G.; DeWald, Omar. Transcontinental 
geophysical survey (35°-39°N)— Magnetic map from the coast of California to 133° 
W longitude: U.S. Geol. Survey Misc. Geol. Inv. Map I-531-—A, scale 1:1,000,000, 
1968. 


02907 Lattimore, Robert K.; Bush, Sam A.; Bush, Patricia A. Transcontinental 
geophysical survey (35°-39° N)—Gravity and bathymetric map from the coast of 
California to 133° W longitude: U.S. Geol. Survey Misc. Geol. Inv. Map I-531 
B, scale 1:1,000,000, 1968. 


Laudise,R. A. See Wehmeier, F. H. 92735 


03055 Lawson, D. W. Groundwater flow systems in the crystalline rocks of the 
Okanagan Highland, British Columbia: Canadian Jour. Earth Sci., v. 5, no. 4, 
pt. 1, p. 813-824, illus., tables, 1968. 


An investigation of the ground-water flow system associated with the most 
prominent topographic expression in the Okanagan Highland (a U-shaped valley) 
revealed that the hydraulic conductivity of the crystalline rock varies exponentially 
with depth, and that the local flow systems within the upper 125 to 150 feet of 
the crystalline rock conduct an estimated 10 to 17 Imperial gallons per day per 
ft thickness in a two-dimensional flow system. These local flow systems are 
quantitatively the most significant in the Okanagan Highland.—Author’s abstract 


03005 Lee, W.H.K. Effects of selective fusion on the thermal history of the Earth’s 
mantle: Earth and Planetary Sci. Letters, v. 4, no. 4, p. 270-276, illus., 1968. 


A comparative study on the thermal history of the Earth’s mantle was made by 
numerical solutions of the heat equation including and excluding selective fusion 
of silicates, which was approximated by melting in a multicomponent system and 
redistribution of radioactive elements. Effects of selective fusion on the thermal 
models are: (1) lowering (by several hundred degrees C) and stabilizing the internal 
temperature distribution, and (2) increasing the surface flow. It was found that 
models with selective fusion gave results more compatible with observations of both 
present temperature and surface heat-flow and support the hypothesis that the 
Earth’s atmosphere, oceans, and crust have been accumulated throughout the Earth’s 
history by degassing and selective fusion of the mantle.—from Author’s abstract 
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03149 LeMasurier, Wesley E. Crystallization behavior of basalt magma, Santa Rosa 
Range, Nevada: Geol. Soc. America Bull., v. 79, no. 8, p. 949-972, illus., tables, 
1968. 


The principal characteristics of magmatic liquid variation in the Santa Rosa Range 
were (1) strong residual iron enrichment in the northern part of the range during 
the first 85 percent of magmatic history, when residual liquids were basaltic in 
composition, followed by (2) a silica-enrichment trend that produced a varied series 
of calc-alkaline differentiates throughout the range during the final stages of 
magmatic crystallization. The last 15 percent of magmatic history was a period 
during which residual liquids changed rapidly from basalt through all intermediate 
compositions to rhyolite. Olivine and labradorite were primary precipitate phases 
throughout most of the history of the magma, and are believed to have played a 
dominant role in controlling the development of the calc-alkaline trend during the 
final stages of magmatic history. HCW 


02964 Lenz, A.C. Upper Silurian and Lower Devonian biostratigraphy, Royal Creek, 
Yukon Territory, Canada, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 587-599, illus., 1967 [1968]. 


A limestone and shale sequence, 1,500 feet thick, apparently gradational from 
Silurian into Devonian is described, of which about 300 feet is Silurian. No 
disconformity marks the boundary. Faunas are similar to those of the Old World 
Province and the Nevada region, but no Rhenish forms are found, and only one 
Appalachian. More than 100 species of brachiopod have been recognized, atrypids 
being the dominant group. Conodonts have helped refine ages. A_ faunal 
distribution chart is included.— ESL 


03001 Lenz, A. C.; Jackson, D. E. Preliminary investigations on the Upper Silurian 
and Lower Devonian graptolite biostratigraphy of the northwestern Canadian 
mainland [abs.], in Symposium of Silurian-Devonian boundary and stratigraphy of 
Lower and Middle Devonian, 3d Internat., Leningrad, 1968, Abs. Proc.: Leningrad, 
Akad. Nauk SSSR, p. 124-125, 1968. 


02988 Leopold, Luna B. Hydrology for urban land planning—A guidebook on the 
hydrologic effects of urban land use: U.S. Geol. Survey Circ. 554, 18 p., illus., tables, 
1968. 


Using basic hydrologic data of the Brandywine Creek basin of Pennsylvania, the 
effects of urbanization on hydrologic factors are summarized. The following subjects 
are considered: planning procedures and hydrologic variables, availability of data 
and technique of analysis, effect of urbanization on increasing frequency of overbank 
flow, local storage to compensate for peak flow increase, sediment production, effect 
of increased peak flows on sediment yield, and water quality. The author suggests 
that because the available data are not yet adequate, the report should be considered 
as a compilation of tentative suggestions for urban planning but by no means as 
a definitive handbook. A list of selected references is included.— BSH 


03105 Lewis, B.; Meyer, R. P. Investigation of a continent ocean transition [abs.]: 
Earthquake Notes, v. 39, nos. 1-2, p. 10, 1968. 


03176 Lewis, G. Edward. Stratigraphic paleontology of the Barstow Formation in the 
Alvord Mountain area, San Bernardino County, California: U.S. Geol. Survey Prof. 
Paper 600-C, p. C75-C79, illus., table, 1968. 


Two diagnostic fossil vertebrate faunas, one of which includes a new species of 
Protolabis, establish the stratigraphic position of the lower and middle members 
of the Barstow Formation in the Alvord Mountain area, California. The faunas 
are correlated with the oldest and intermediate faunas of the Barstow in the Mud 
Hills. The youngest of the three faunas of the Barstow in the Mud Hills has not 
been reported from the Alvord Mountain quadrangle, but may occur several miles 
to the east. If a twofold division of Miocene time be made, then these three 
successive faunas together represent all of late Miocene time.- Author’s abstract 
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02853 Lewis, Jackson E. Taxonomy and paleoecology of a new species of Sphenig 
(Bivalvia; Myidae) from the Pleistocene of Florida: Tulane Studies Geology, y. 
6, no. 1, p. 23-32, illus., 1968. 
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The new species, Sphenia tumida, is described from the Pleistocene of Flagler County, 
Florida, an occurrence believed to represent the last known appearance of the genus 
in the western Atlantic waters immediately adjacent to the North American 
continent. Taxonomic characters of the genus are reviewed, as are the geographic 
distribution and ecology of living species and the geologic distribution of fossil 
species in eastern North America. Paleoecological inferences drawn from this 
occurrence suggest a progressive shallowing of the Pamlico embayment or lagoon 
in Flagler County, with a proportional increase in the amount of sand being 
transported to the depositional site.-—Author’s abstract 


Libby, W.F. See Berger, Rainer. 02750 
Libby, W.G. See Nguyen, K. K. 03049 
Lichti-Federovich, Sigrid. See Ritchie, J. C. 03052 


02887 Lindholm, Gerald F. Geology and water resources of the Hibbing area, 
northeastern Minnesota: U.S. Geol. Survey Hydrol. Inv. Atlas, HA-280, 3 sheets. 
scale 1:24,000, text, 1968. 


Sheet | contains bedrock and surficial geologic maps and a geologic column showing 
lithology and geologic setting. Sheet 2 includes a ground-water map, sections 
illustrating distribution of drift materials, and graphs showing levels, effects of 
pumping, etc. Thick deposits of saturated outwash sand and gravel approximate 
the traces of pre-Pleistocene valleys. Regional ground-water movement is to the 
southeast; the area south of Hibbing is most favorable for development of large 
supplies. Sheet 3 contains a map showing ground water quality and use, a summary 
of ground-water resources, chemical composition of water from selected wells, and 
surface-water resources. Water from the drift is hard to very hard, high in dissolved 
solids with excessive amounts of iron and manganese. —_MCM 


Lindsay, Everett. See Haynes, Vance. 03220 


02873 Lindsey, David Allen. The sedimentology of the Huronian Gowganda Formation, 
Ontario, Canada (with special reference to the Whitefish Falls area) [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 249B, 1968. 


02759 Linsley, Robert M. Gastropods of the Middle Devonian Anderdon Limestone: 
Bulls. Am. Paleontology, v. 54, no. 244, p. 333-465, illus., tables, 1968. 


This paper discusses the large and distinctive gastropod fauna of the Anderdon 
Limestone, the youngest formation of the Middle Devonian Detroit River Group 
exposed in southeastern Michigan, northwestern Ohio, and southwestern Ontario. 
Twenty-seven genera are represented. Of the 50 species discussed, 33 are considered 
new. Included in these 33 species are the following new genera: Ehlersina, Zalozone, 
Tylozone, and Nodonema (of the superfamily Pleurotomariaceae), Copidocatomus (of 
the superfamily Microdomatacea), and Crenulazona (of the superfamily 
Murchisoniacea). Brief discussions of the stratigraphy, paleoecology, and 
preservation and study techniques are included.— from Author’s abstract 


Lipschutz, Michael E. See Jaeger, Ralph R. 02835 
Livingston, Donald E. See Mauger, Richard L. 02930 
Lobdell, John L. See Engdahl, Eric R. 02693 
Lobdell, John L. See Herrin, Eugene. 02697 


02807 Loewe, Fritz. Variations of the Qaumarujuk Glacier (western Greenland) 1930 
1967: Gerlands Beitr. Geophysik, v. 77, no. 3, p. 232-234, 1968. 
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Since 1932 the Qaumarujuk Glacier in the Umanag district of western Greenland 
retreated more than one km and lost in height near the present front about 4 m 
per year. Some distance below the equilibrium line the height loss is at least 10 
m. But in 1967 snow accumulated on the higher parts of the glacier at a hitherto 
unknown rate.— Author’s summary 


02655 Lohman, Kenneth E.; Andrews, George W. Late Eocene nonmarine diatoms from 


the Beaver Divide area, Fremont County, Wyoming: U.S. Geol. Survey Prof. Paper 
593-E, p. E1-E26, illus., table, 1968. 


Late Eocene diatoms of the upper Wagon Bed Formation, the earliest known diatom 
assemblage in North America, consist of 10 genera (including Ambistria, n. gen.) 
and 34 species including 27 new, two known from the upper Miocene of France, 
and five extant. Evidence from the extant species suggests deposition in a temperate 
circumneutral lake. The diatoms in the Wagon Bed Formation proper, a highly 
silicified fresh-water limestone, are poorly preserved, having been altered by silica 

leaching solutions, but the unconformably overlying Oligocene Beaver Divide 
Conglomerate Member of the White River Formation contains large blocks of 
limestone with excellently preserved diatom and gastropod assemblages, the same 
as those of the Wagon Bed and obviously originally deposited in the older 
formation. VMJ 


02629 Lord, H.C. Hydrogen and helium ion implantation into olivine and enstatite 


Retention coefficients, saturation concentrations, and temperature-release profiles: 
Jour. Geophys. Research, v. 73, no. 16, p. 5271-5280, illus., tables, 1968. 


Low-energy ions, as from the solar wind, penetrate the surface of exposed samples. 
The retention coefficients, saturation concentrations, and gas—release curves for H 
and He have been determined for olivine and enstatite. It is found that substantial 
H and He are retained by both when irradiated with 2-kev ions of either kind. 
The higher release temperature for H compared to He and the preponderance of 
H in the solar wind indicate that solar-wind-injected H should be present in samples 
showing solar-wind-trapped He (such as gas-rich meteorites). If all low 
temperature-released nonsolar-wind H can be separated out, a method is provided 
to obtain information about both the ratio of solar-wind H to He and the ratio 
of solar-wind H to D at the time when the gases were implanted. DBV 


Love, AlonzaH. See Palacas, James G. 03172 


Lovelock, J. E. See Henderson, W. 02743 


03009 Lovering, J. F.; Widdowson, J. R. The petrological environment of magnesium 


ilmenites: Earth and Planetary Sci. Letters, v. 4, no. 4, p. 310-314, illus., table, 
1968. 


New electron microprobe analyses, and previously published classical chemical 
analyses, of the MgO content of ilmenites in igneous gabbros, high-grade 
metamorphic rocks, kimberlites and inclusions of charnockites, granulites, and 
fassaite eclogites from basic pipes are shown to be related to the (MgO/FeO) ratios 
in the host rocks.— Authors’ abstract 


02745 Lowdon, J. A.; Blake, W., Jr. Geological Survey of Canada radiocarbon dates 


VII: Radiocarbon, v. 10, no. 2, p. 207-245, tables, 1968. 


Tabulated data include monthly background (c/m) and monthly standard, N., (c/m) 
for period October 1, 1966-September 30, 1967, and tests for C-14 contamination. 
Geologic samples are grouped according to eastern and western Canada, mainland 
of northern Canada, and the Arctic Archipelago. MCM 


03205 Lowe, Donald Ray. Logan Ridge Member of Venado Formation—Origin and 


implications of an Upper Cretaceous slump deposit, Sacramento Valley, California 
{abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5082B, 1968. 
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03180 Lowrie, William. The effects of internal stress on remanence and coercive force 


in nickel and magnetite [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 
12, pt. 1, p. 5086B-5087B, 1968. 


02679 Lumbers, S. B. Geology of Cashel township, Hastings County: Ontario Dept. 


Mines Geol. Rept. 71, 54 p., illus., geol. map, 1968. 


Cashel township is near the southwest edge of the Grenville province of the Canadian 
shield. Its western and central parts are underlain by a Proterozoic metavolcanic 
metasedimentary sequence at least 15,000 feet thick. Regional metamorphism 
culminated after these rocks were folded but before emplacement of granitic and 
mafic intrusives. A small trondjemite stock intruded metasediments and 
metavolcanics in the southwest corner, and much of the eastern half is underlain 
by sodic granite and contaminated gabbro and diorite of the Weslemkoon batholith 
which intruded the metavolcanics, causing intense deformation. The area was 
subjected to Pleistocene glaciation. Gold, silver, copper and lead mineralization 
are found in quartz veins, and lead, barite, and silver mineralization in late calcite 
fissures. Zones of pyrite and pyrrhotite—bearing schists are found.— MST 


03219 Lynch, Dean; Titley, S. R. (leaders). Structure and ore deposits of the Pima 


Mining District, Field Trip 4 in Southern Arizona Guidebook 3—Geol. Soc. 
America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona 
Geol. Soc., p. 333-338, illus., 1968. 


The trip takes one day, is 93 miles long, and makes four stops. Four new copper 
bodies discovered as a result of recent intense interest in the district are: Pima 
mine, Mission development, the Esperanza, and the Anaconda. They are not typical 
porphyry coppers and so may be a new trend. The structures are very complex: 
only left-lateral movement toward the northwest is common to all. The trip visits 
three mines along the east slope of the Sierrita Mountains near Tucson.— HRC 


03239 Lynch, Dean W. The geology of the Esperanza mine, in Southern Arizona 


Guidebook 3—-Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: 
Tucson, Ariz., Arizona Geol. Soc., p. 125-136, illus., 1968. 


[he mine is in Pima County about 30 mi south of Tucson. Rock types in the 
area range from Cretaceous fragmental and welded tuffs and quartzites through 
various types of intrusive rocks, largely granitic. The igneous rocks were intruded 
and extruded in a number of individual pulses, and all of the rocks contain sulfides 
in varying amounts. Strong hydrothermal alteration is persistent, and potash 
metasomatism is especially distinctive. A great variety of copper ore minerals, 
including native copper, are present. Faults and fault fissures are the common 
structural features; the major trends are NE to E-NE, dipping NW and SE: NW 
to N-NW, dipping NE and SW: and N-S, dipping E and W.—/from Author's 
introduction 


02931 Macdonald, G. A.; Gay, T. E. Geology of the Cascade Range: California Div. 


Mines and Geology Mineral Inf. Service, v. 21, no. 7, p. [108-111], illus., reprinted 
1968: originally published 1966 


This article is reprinted from “Mineral Resources of California’, issued as Bulletin 
191 by the California Division of Mines and Geology but originally published as 
a Committee Print of the 89th Congress of the United States, 2d Session, Committee 
on Interior and Insular Affairs: the photographic illustrations have been added. 
The rocks of this volcanic range, which extends into California from Oregon and 
Washington, are briefly described with a review of the eruptions that took place, 
growth and collapse of the domes, avalanches of lava, and ash and mud flows. 
Included is a paragraph on the Medicine Lake Highland, 35 miles east of Mount 
Shasta, regarded as an outlier of the Cascade Range.—GDC 


Macdonald, R.D. See Grill, E. V.02740 


02963 MacKenzie, W.S. Upper Devonian carbonate mounds and lenses, vicinity of 
Mount MacKenzie and Cardinal Mountain, Alberta, in Internat. Symposium on 
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the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 409-418, illus., 1967 [1968]. 


Discrete mounds and lenses of carbonate rock occur within argillaceous strata and 
are related to a nearby carbonate complex. The mounds developed on a biostromal 
platform and have sharp contacts with adjacent strata, whereas the lenses occur 
as isolated bodies that grade into and interfinger with the surrounding argillaceous 
beds. The mounds consist of porous, coarsely crystalline saccharoidal dolomite from 
which almost all traces of primary texture have been obliterated, in strong contrast 
to the lenses which are composed of fine and medium calcarenites with skeletal 
remains and traces of algae. Coral colonies occur in laterally equivalent limestone 
beds and also form small lenses. The mounds probably developed in rather deep 
water during periods of rapid rise in sea level, whereas the lenses developed in 
relatively shallow water during periods of constant sea level.—from Author’s abstract 


03014 MacNeil, F. Stearns. Rotation of the mantle—Its effects on Earth tectonics and 
continental drift: GeoScience News, v. 1, no. 6, p. 4—7, 17-24, illus., 1968. 


In this popularized presentation the author has outlined the development of the 
theory of rotation of the mantle to account for the forces which cause orogeny 
and faulting of the Earth’s crust. The observation leading to this theory appeared 
from study of a bathymetric map, that a quadrant relationship existed in the Arctic 
and North Atlantic Oceans. Such a relationship seemed possible only if a direct 
northward underthrust of the Pacific floor had occurred. With the possibility that 
a large scale vector of normal stress had been discovered, a study was made to 
determine if a global pattern existed. Such a pattern was found and, with evidence 
from model experiments and major tectonic zones of the Earth, the author makes 
a case for rotation of the mantle with its plane of rotation perpendicular to the 
Earth’s axis, and perpendicular to the degree of inclination of the Earth’s axis from 
the plane of the solar orbit.— MST 


02839 Madison, Bryan L.; Guyon, John C. Spectrophotometric determination of yttrium 
with molybdophosphoric acid [with French and German abs.]: Anal. Chim. Acta, 
v. 42, no. 3, p. 415-421, illus., tables, 1968. 


A simple sensitive spectrophotometric determination of yttrium, based on the 
reaction of molybdophosphoric acid with yttrium at pH 4.8, is described. The 
resulting complex is reduced and the absorbance measured at 695 nm. The method 
is applicable in the presence of several-fold excesses of lanthanum, cerium, and 
phosphate.— Authors’ abstract 


02841 Malakoff, J. L.; Ramirez—Munoz, J.; Scott, W. Z. Computer techniques for 
three-dimensional analysis in atomic-absorption flame photometry [with French and 
German abs.}]: Anal. Chim. Acta, v. 42, no. 3, p. 515~—522, illus., table, 1968. 


Flame methods in atomic-absorption work can be augmented by computer 
techniques for data reduction and mathematical analysis. Three-dimensional 
graphic display of experimental results allows for a realistic and comprehensive 
approach to atomic-absorption analysis; computer procedures and mathematical 
techniques are described. Their coordination establishes quick, reliable, easily 
interpreted and useful results. Equipment used is described; use of the remote scope 
for immediate on-line display of three-dimensional data representation is explored. 
Several typical problems and their solutions are presented. Variations of absorbance 
are studied as a function of analyte concentration and a second variable: height 
of selection zone, concentration of interferent components, feed rate, slit width, or 
pressure of combustion gases. Variations of absorbance values are closely related 
to variations of percentual sensitivity.—from Authors’ abstract 





03147 Malcolm, R. L.  Freeze-drying of organic matter, clays, and other earth 
materials: U.S. Geol. Survey Prof. Paper 600-C, p. C211-C216, illus., 1968. 


Freeze-drying (or lyophilization) is a mild and efficient method of drying organic 
matter and clays. Several samples ranging in weight from | milligram to several 
grams can be dried in | to 5 hours, respectively. Quantitative recovery of dried 
material can be achieved for all samples. Freeze-dried clays have a fluffy, 
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powderlike consistency so that crushing is not required to obtain fine particles, they 
can readily be resuspended as colloidal clay particles, and they have advantages 
over air-dried clay for differential thermal analysis, X-ray diffraction analysis, and 
infrared studies. Freeze-drying of organic matter minimizes microbial degradation 
and physico-chemical changes which may occur during air—drying or oven drying, 
The technique also has promise in preventing physical and chemical changes in drill 
cores, stream sediments, and soil samples.— Author’s abstract 


Manheim, Frank T. See Schopf, Thomas J. M. 02623 


03019 Manning, John C. Field trip to areas of active tectonism and shallow subsidence 


in the southern San Joaquin Valley, in Geology and oil fields, west side southern 
San Joaquin Valley—AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, 
Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., 
p. 131-140, illus., 1968. 


Brief, preliminary discussions of the Kern Front fault, the Buena Vista thrust fault, 
and subsidence in the southern San Joaquin Valley are followed by a road log for 
a field trip to visit these features. The trip is 102 miles long.—HRC 


03030 Manning, John C. Two Late Pleistocene radiocarbon dates near Buttonwillow, 


California, in Geology and oil fields, west side southern San Joaquin Valley— AAPG, 
SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los Angeles, 
Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 98-99, illus., 1968. 


Wood fragments in sand coming from the Kern River flood channel were dated 
by the C-14 method; the depth below the surface was 20-35 feet. The dates are 
14,060+450 and 13,3504500 years B.P. and represent the youngest Pleistocene 
known from the area.—HRC 


02754 Mansinha, L.; Smylie, D. E. Earthquakes and the Earth’s wobble: Science, 


v. 161, no. 3846, p. 1127-1129, illus., table, 1968. 


Observational evidence is presented in support of the hypothesis that large 
earthquakes excite the Earth’s natural wobble and produce the observed secular 
polar shift. Previous theoretical calculations based on elasticity theory and 
earthquake statistics had predicted a significant effect. There appear to be some 
premonitory signs of large earthquakes in the pole path.— Authors’ abstract 


Manuel,O.K. See Alexander, E. C. 03129 


02814 Mao, Ho-kwang. The pressure dependence of the lattice parameters and volume 


of ferromagnesian spinels, and its implications to the Earth’s mantle [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 252B, 1968. 


Mapel, William J. See Sandberg, Charles A. 02668 
Marcher, Melvin V. See Wilson, Charles W., Jr. 02786 
Marcher, Melvin V. See Wilson, Charles W., Jr. 02787 


Marjaniemi, Darwin. See Damon, Paul E. 03225 


03230 Marjaniemi, Darwin. Tertiary volcanism in the northern Chiricahua Mountains, 


Cochise County, Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 209-214, illus., tables, 1968. 


The Chiricahuas are similar to neighboring ranges to the east in New Mexico. 
These are largely made of Tertiary volcanic rocks including acidic ash flows, acidic 
to basic flows, and associated breccias. The deposits are part of a large volcanic 
field of regional extent. Enlows, Sabins, and Fernandez have described the volcanic 
stratigraphy, summarized in this paper. Potassium-argon dates are given for the 
Rhyolite Canyon and Faraway Ranch Formations (Oligocene and Miocene), and 
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information about these formations in southeastern New Mexico and southwestern 
Arizona is included.— HRC 


02657 Marleau, R.-A. Woburn-East Mégantic-Armstrong area, Frontenac and Beauce 
Counties [also French edition]: Quebec Dept. Nat. Resources Geol. Rept. 131, 
55 p., illus., table, geol. maps, 1968. 


A study in 1956-57 of the geology of 500 sq mi in southern Quebec included the 
Lake Mégantic range and its surroundings. New data show that the structure of 
this range is synclinal rather than the anticline postulated by previous workers, and 
that previous inferences as to ages and correlations of formations need modification. 
Most of the rocks appear to be Devonian in age; the oldest formation is pre—Silurian, 
probably Ordovician. Parallel sedimentary units are, from east to west: Arnold 
River crystalline metasandstone, Seboomook slate, Frontenac volcanic and 
sedimentary rocks, and Compton slate. Described as four formations, the first 
name is proposed herein. Some rocks previously considered Precambrian are in 
good strike alinement with similar rocks in Maine and Vermont which have been 
dated Silurian and Devonian. Geologic maps 1612 and 1613 are in pocket.—GDC 


Marranzino, A. P. See Grimes, D. J. 02986 


02980 Marshall, G. E.; Stephens, J. R. Observations of earth-tilt and earthquake 
correlation, Denver area, Colorado: Earthquake Notes, v. 39, nos. 1-2, p. 23-36, 
illus., table, 1968. 


Evidence for correlation between earth surface tilt and subsequent local earthquakes 
has been observed at the Inertial Test Facility of the Marietta Corporation 
Waterton, Colo. The facility is located about 30 miles southwest of the apparent 
epicenters of the “Derby earthquakes” in the Denver area. During the period April 
November 1967, 18 local earthquakes were recorded. Fifteen were preceded by 
a measurable unidirectional tilt from 7 to 48 hours before the earthquakes occurred. 
Magnitudes ranged from less than 1.0 to 5.4 on the Richter scale. Highest rate 
of tilt was 0.05 arcsec per hour and greatest amount of tilt was 1.15 arcsec. With 
one exception, each instance of sustained tilt for periods of more than 10 to 15 
hours was followed by an earthquake. The exception was for a period of 62 hours 
following an earthquake of 5.4 magnitude.—/from Authors’ abstract 


02961 Martin, Rudolf. Morphology of some Devonian reefs in Alberta—A 
palaeogeomorphological study, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 365-385, illus., 1967[1968]. 


Reefs occur at five stratigraphic levels in Alberta: the Keg River, Presq’Ile, Swan 
Hills, Leduc, and Grosmont. Important as oil and gas reservoirs are Keg River, 
Swan Hills, and Leduc, and it is with their morphology that the paper is primarily 
concerned. The biohermal reefs are well suited to morphological analysis, and 
several groups may be distinguished, each with characteristics dependent on external 
as well as internal conditions. Leduc reef morphology is due to both ribbon reefs 
and deep-seated faults; five trends are described. Ribbon reefs, horns, interchannel 
reef islands, reef slopes, terraces, platform reefs, pseudo-—atolls, caprock, buttresses, 
cross-reef channels, and flat-topped reefs are compared in the Leduc Formation 
reefs and modern reefs. Swan Hills reef morphology is almost all of platform reef 
type with cross channels that may be due to deep-seated fault trends.— ESL 


02620 Masuda, Akimasa. Nature of the experimental Mohole basalt—Redetermination 
of lanthanides: Jour. Geophys. Research, v. 73, no. 16, p. 5425-5428, illus., tables, 
1968. 


Rare earths (lanthanides) in the experimental Mohole basalt were determined 
accurately by an isotope dilution method in order to check a dispute between L. 
A. Haskin and F. A. Frey (1966) and J. F. Lovering and J. W. Morgan (1966) 
on the nature of this rock. The result shows that it is possible to conclude that 
a separation as a solid phase system from an equilibrated liquid is involved in the 
development of this basalt. It is also possible that the uranium and thorium contents 














72 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


determined by Morgan and Lovering are in line with lanthanide results.— Author's 
abstract 


02974 Matthews, William H., 3d. A guide to the National Parks, their landscape and 


geology—V. 1, The western parks; V. 2, The eastern parks: Garden City, N.Y, 
Nat. History Press, V. 1, 480 p., illus.; V. 2, 287 p., illus., 1968. 


The first three chapters in both volumes of the guide are devoted to the National 
Park story, science and scenery, and protection of the parks. In the first volume, 
the remainder of the 22 chapters describe the individual western parks, and of the 
13 chapters in V. 2, the eastern parks. Each chapter covers the origin and geologic 
history of features in the park, the plants and animals, and what to do and see. 
ESI 


03033 Matum, James R. Selected bibliography, west side southern San Joaquin Valley, 


California, in Geology and oil fields, west side southern San Joaquin Valley— AAPG. 
SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los Angeles, 
Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 17-20, 1968. 


This bibliography contains 148 entries with annotations; no index is included..- HRC 


02930 Mauger, Richard L.; Damon, Paul E.; Livingston, Donald E. Cenozoic argon 


ages from metamorphic rocks from the Basin and Range province: Am. Jour. Sci, 
v. 266, no. 7, p. 579-589, illus., table, 1968. 


Mid-Tertiary K- Ar ages have been measured from metamorphic rocks that, on the 
basis of stratigraphic and other evidence, originated at a younger time. The young 
ages indicate that the rocks were heated prior to uplift during Basin and Range 
faulting. These data, plus the large volumes of volcanics, indicate widespread crustal 
heating here during the Tertiary. In the Catalina Mountains of Arizona, 10 of 
14 K-Ar ages on mica and feldspar are between 25 and 30 m.y. The remaining, 
very coarse grained, muscovites are older, and presumably had greater argon 
retention. Ten other mica samples from the province show dates of 20-57 my. 
but these rocks are low in K-minerals. These high ages can be reconciled by 
assuming that the mica minerals have incorporated a common level of extra Ar 
40 independent of K content.—from Authors’ abstract 


Mayo, E.B. See Damon, P. E. 03221 


03212 Mayo, Evans B. A history of geologic investigation in the Tucson Mountains, 


Pima County, Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America 
Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., 
p. 155-170, illus., table, 1968 


From 1905 to 1939, the area was described geologically as part of a giant upheaval 
and lava outpouring, and in 1939 a detailed study by W. H. Brown revealed the 
presence of a great overthrust and block faulting. From 1939 to 1955, considerable 
work was done on the Paleozoic stratigraphy of the mountains. Studies of the 
Mesozoic stratigraphy, done in detail, were undertaken from 1955 to 1958, and in 
1959 the overthrust hypothesis was challenged by Kinnison who describes the 
imbricate thrust sheet of Brown as the Tucson Mountain chaos formation. From 
1959 to 1961, the fluidization and intrusive emplacement of the limestone blocks 
was studied. Radiometric dating began in 1962 and continues, and the idea of 
the volcanic orogeny appeared in 1962..-HRC 


Mayo, Evans B. See Damon, Paul E. 03225 


02895 Mayr, Ernst. Bryozoa versus Ectoprocta [discussion of “‘Names of phyla. . .” 


by T. J. M. Schopf, 1967]: Systematic Zoology, v. 17, no. 2, p. 213-216, 1968. 


Mayr opposes the suggestion by Schopf (ibid., v. 16, no. 3, p. 276-278, 1967) to 
abandon Bryozoa as the name of a phylum excluding Entoprocta, and to replace 
it by Phylum Ectoprocta. This replacement would violate the basic principle that 
the name of a taxon is not changed when an alien element is removed from the 
taxon as previously delimited. Bryozoa, as originally defined by Ehrenberg (1831) 
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contained the ectoproct Zoobotryon, but no entoprocts; these were added later, but 
most authors now consider Entoprocta a separate phylum far removed from the 
Bryozoa. The name Bryozoa is used almost universally in zoological literature; 
the name Ectoprocta, largely unknown outside the circle of experts, should be 
removed from the literature, as it is a complete synonym of Bryozoa Ehrenberg. 
VMJ 


02973 McAlester, A. Lee. The history of life: Englewood Cliffs, N. J., Prentice-Hall, 
152 p., illus., tables, 1968. 


In this introductory textbook, part of the Foundations of Earth Science Series, both 
geologic and biologic evidence concerning the development of life on Earth was 
presented. Technical terms are introduced only where essential, and fundamental 
problems and concepts are stressed. Subjects covered are: the origin and early 
development of life, the diversification of life, life in the sea, the transition to land, 
land plants, reptiles and mammals, and man. An appendix gives a classification 
of organisms.— ESL 


02761 McAllister, D. E. The evolution of branchiostegals and associated opercular, 
gular, and hyoid bones, and the classification of teleostome fishes, living and fossil 
{with French abs.]: Canada Natl. Mus. Bull. 221 (Biol. Ser. 77), 239 p., illus., 
tables, 1968. 


In this morphological study of bony fishes, two character complexes—the 
branchiostegal serics and the middle hyoid arch elements—are considered of 
systematic significance in the ordinal phylogeny of the class Teleostomi, Devonian 
to Recent. Indicated changes incorporate findings of other authors, which are 
extended by examination of nearly every order of teleostomes having branchiostegals 
and of over 245 families, and by consistent presentation of data, illustration of many 
forms, and interpretation in terms of phylogeny. Data on fossil taxa were obtained 
from the literature. The two character complexes support division of the Teleostomi 
into four subclasses—Actinopterygii, Crossopterygii, Dipneusti, and Brachi 

opterygii—and give evidence of a common gnathostome ancestor. The first, 
appearing to be the most primitive, has a high number of branchiostegals; the last 
have none.—_GDC 


02748 McCallum, K. J.; Wittenberg, J. University of Saskatchewan radiocarbon dates 
V: Radiocarbon, v. 10, no. 2, p. 365-378, 1968. 


This series reports some of the measurements made since publication of the previous 
list (ibid., v. 7, p. 229-235, 1965). Geologic samples are from Canada and Iceland; 
archeologic samples are from Saskatchewan and Alberta.--MCM 


03118 MecCamy, Keith. Structures in the long-period noise at LASA [abs.]: 
Earthquake Notes, v. 39, nos. 1-2, p. 20-21, 1968. 


03190 McCarthy, Eugene Desmond. A treatise on organic geochemistry [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 4944B-4945B, 1968. 


02929 McDonald, Charles C.; Hughes, Gilbert H. Studies of consumptive use of water 
by phreatophytes and hydrophytes near Yuma, Arizona: U.S. Geol. Survey Prof. 
Paper 486-F, p. F1-F24, illus., tables, 1968. 


Studies of transpiration by several species of flood—plain vegetation and evaporation 
from water surfaces and bare soil were carried out near Yuma, Ariz., during 1961- 
66. Arrowweed, fourwing saltbush, quailbrush, bermuda grass, and cattail were 
grown under controlled conditions in tanks. Sites were on the flood plain of the 
Colorado River below Imperial Dam. Although the immediate area had a 
moderately dense cover of preponderantly arrowweed, the environment was 
principally desert, with high temperatures, low humidity, and a long growing season. 
Annual consumptive use by the several species increased with volume of vegetation, 
but use per unit volume decreased as plants approached maturity. Depth of water 
table strongly influenced evaporation from bare soil.—from Authors’ abstract 








02941 McGill, Peter. Comparison of a middle Givetian ostracode fauna from Carcajou 
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Ridge, Northwest Territories, Canada, with similar faunas from Europe, in Internat, 
Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 1069-1085, illus., 1967 [1968]. 


An ostracode fauna associated with the Stringocephalus beds sensu lato at Carcajou 
Ridge, Northwest Territories is described. Three species are referable to similar 
species occurring in the Givetian of the Eifel; seven other species can be compared 
with similar species from the Givetian of the Volga—Ural area. A single new genus 
Bairdiohealdites n.gen., and seven new species, are described. They belong to the 
following genera: Libumella Rozhdestvenskaya, 1959, Aparchites Jones, 1889, 
Ancillacuna McGill, 1966, Ellesclavus McGill, 1966, Rectobairdia Sohn, 1960, 
Bairdiocypris Kegel, 1932 and Bairdiohealdites n.gen.—Author’s abstract 


McGlasson, E.H. See Amsden, T. W. 02670 


02953 McGlasson, E. H. The Siluro-Devonian of west Texas and southeast New 


Mexico, in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 
[Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 937-948, 
illus., 1967 [1968]. 


During early Palaeozoic a shallow depositional basin, the Tobosa basin, developed. 
Throughout Silurian and Early and Middle Devonian times the basin became deeper, 
but more restricted. In Silurian time broad, thick carbonate shelves developed 
around the northern, eastern and western margins. A sediment-starved condition 
existed in deeper parts where a thin sequence of micrites and green shales were 
deposited in Late Silurian. By Early Devonian most of the shelf areas were exposed, 
and during Early and Middle Devonian, deep-water cherts and siliceous limestones 
were deposited in the submerged deeper portions. In late Middle or early Late 
Devonian most of the remaining area of the Tobosa basin was exposed by mild 
uplift. In Late Devonian time the area was again invaded by the sea, and the dark 
Woodford Shale was deposited overlapping all previous Devonian and Silurian 
deposits.—from Author’s abstract 


02638 McGuire, William H. Exploration objectives in the Cambro—Ordovician of 


Kentucky, in Kentucky Oil-and Gas Assoc., 30th-3lst Ann. Mtgs., 1966-67, Proc. 
Tech. Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 64-69, illus., 1968. 


The Cambro-Ordovician of Kentucky includes the Beekmantown Dolomite and 
sandstones of Early Ordovician age, the Copper Ridge Dolomite of Late Cambrian 
age, and the Conasauga Shale and Rome Formation of Middle to Early Cambrian 
age. Previous drilling has shown several zones in this portion of the section to 
be good potential reservoirs for oil and gas production. Commercial oil production 
has been obtained from Upper Knox dolomite (Beekmantown) in eastern and south 

central Kentucky. Drill-stem tests, cores, and sample examination have delineated 
potential reservoirs in the Copper Ridge Dolomite. Sub-commercial oil production 
and good shows of oil and gas have been found in sandstone and dolomite of the 
Rome Formation.—from Author’s abstract 


02641 McGuire, William H. Geophysical exploration in eastern Kentucky, in Kentucky 


Oil and Gas Assoc., 30th-3Ist Ann. Mtgs., 1966-67, Proc. Tech. Sess.: Kentucky 
Geol. Survey, ser. 10, Spec. Pub. 15, p. 97-102, illus., tables, 1968. 


Geophysical methods are necessary for the exploration of deeper [oil and gas] pays 
in eastern Kentucky. Thickness and structure of the Rome—Conasauga objectives 
cannot be accurately predicted by surface and subsurface geology based on the sparse 
well control data available. The reflection seismic method can be used successfully 
in this area. Reflection quality is generally good. A limited amount of velocity 
information is available. Aeromagnetic data covering 13,000 sq mi of eastern 
Kentucky can be purchased commercially, and regional gravity information has been 
provided by the U.S. Geological Survey.— Author’s abstract 


McKee, E.D. See Poole, F. G. 02669 
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03165 McKee, Edwin H. Refractive index of glass beads distinguishes Tertiary basalts 
in the Grays River area, southwestern Washington: U.S. Geol. Survey Prof. Paper 
600-C, p. C27-C30, illus., 1968. 


Measurement of refractive indices of fused glass beads furnishes a means for 
distinguishing the lowest of three upper Tertiary basalt units in the Grays River 
area of southwestern Washington from the upper two. Fused glass beads can be 
rapidly and inexpensively produced, and for identification purposes are an effective 
substitute for chemical analyses.— Author’s abstract 


02832 McKenna, Malcolm C. Leptacodon, an American Paleocene Nyctithere 
(Mammalia, Insectivora): Am. Mus. Novitates, no. 2317, 12 p., illus., table, 1968. 


This paper discusses certain previously unavailable details of the dentition of 
Leptacodon tener, a late Paleocene insectivore often thought to be allied with the 
Leptictidae but now generally regarded as an early erinaceoid. The new information 
suggests that Leptacodon is perhaps best classified as an early member of the 
Nyctitheriidae, a family that is itself divergent from early erinaceoids.—KAF 


McMillan, R. Bruce. See Mehringer, Peter J., Jr. 02810 
McMullen, C.C. See Agyei, E. K. 03044 
Mehringer, P. J.,Jr. See Haynes, Vance. 03220 


02810 Mehringer, Peter J., Jr.; Schweger, Charles E.; Wood, W. Raymond; McMillan, 
R. Bruce. Late-Pleistocene boreal forest in the western Ozark Highlands?: Ecology, 
v. 49, no. 3, p. 567-568, illus., table, 1968. 


A spruce-dominated pollen spectrum and associated spruce and larch macrofossils 
were recovered from sediments in a core containing proboscidean bone and tusk 
from Boney Spring, a spring bog in a small valley draining to the Pomme de Terre 
River south of Warsaw, Benton County, Mo. Comparison with 120 modern pollen 
counts from lakes in northeastern North America showed closest resemblance to 
spectra from the Western Great Lakes forest and prairie in northwestern Minnesota. 
In high values of spruce and low values of pine pollen, the Boney Spring spectrum 
is most similar to spectra from late-glacial deposits (ca. 11,500 to 10,500 B.P.) of 
southwestern Minn. and northeastern S. Dak., which indicate boreal forest. As 
the Boney Spring deposit is much farther south, it may date from full-glacial time.— 
VMJ 


Meinschein, WarrenG. See Urey, Harold C. 02924 
02632 Mello, James F.; Buzas, Martin A. An application of cluster analysis as a method 


of determining biofacies: Jour. Paleontology, v. 42, no. 3, p. 747-758, illus., tables, 
1968. 





| Data on 44 species of Recent Foraminifera in 99 samples collected from three 

traverses off the central Texas coast are re-examined using the Jaccard Coefficient 

for data comparison and the weighted pair group method with simple arithmetic 

i averages for clustering of coefficients. The purpose of this study is to evaluate 
the utility of the method and to compare the results with other appraisals of the 
same data. The technique considers only presence or absence and is simple to 
understand. The analyses show good agreement of station (sample to sample) 
distribution compared with results of previous investigations, and interspecies 
relationships are meaningful. The method, although not statistical, is a useful, rapid, 
and inexpensive empirical tool for analysis of data.— Authors’ abstract 


02734 Mellor, Malcolm. A note on ice avalanches, in Cold regions science and 
engineering—Pt. 3, Sec. A3, Avalanches: Hanover, N. H., U.S. Army Materiel 
Command Cold Regions Research and Eng. Lab., p. 173-181, illus., table, 1968. 


The distribution of stress and velocity in a glacier terminus has received little 
attention and the mechanisms of bed sliding and glacier surges are still controversial. 
Ice avalanches may descend where mountain glaciers terminate above steep slopes, 














76 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1969 


or unexpectedly from a glacier tongue long regarded as stable. Changes in regime 
or environmental conditions may take place which produce glacial surges. 
Conditions of stress and the release mechanism in avalanche situations are discussed, 
including major earth displacements due to earthquakes. Some possible protective 
measures are suggested. 


Menard,H.W. See Northrop, J. 02766 
Menard,H.W. See Larson, Roger L. 02769 
Messina, Angelina R. See Ellis, Brooks F. 02727 


Methvin, J.G. See Kremp, Gerhard O. W. 02688 


03240 Metz, R. A.; Phillips, C. H.; Caviness,C.R. Recent developments in the geology 


of the Ray area, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran 
Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 137 
146, illus., 1968. 


Several new concepts of ore control (porphyry copper) and deposition have been 
developed by recent studies. Among these are: diabase and other basic intrusives 
may contain ore-grade copper mineralization; diabase is likely to contain supergene 
enriched sulfide ore in areas of high pyrite; in exploring diabase sills, the upper 
portions wii! probably contain better grade mineralization; successive underlying sills 
of diabase can be expected to be of lesser copper content; Granite Mountain 
Porphyry, Pinal Schist, and Apache Group quartzites are not likely to contain large 
tonnages of primary ore; strong, low-angle faulting occurs extensively, on which 
both post- and pre-mineral movement may have occurred.—from Authors’ 
summary 


Meyer, R.P. See Lewis, B. 03105 


03106 Meyer, Robert P. Further results of the application of radio-controlled 


seismograph arrays [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 11, 1968. 


Miall, A.D. See Broad, D. 8.02716 


02686 Miller, D. K.; Bagley, M.; Rao, M. N. Fission track ages of mica minerals: 


Zeitschr. Naturforschung, v. 23a, no. 7, p. 1093-1094, table, 1968. 


Fission track ages are tabulated for three biotites, a lepidomelane, and a muscovite 
from different localities. In the case of the relatively young biotite (about 10° yr) 
from Magnet Cove, Arkansas, the fission track age agrees very well with the K 
Ar age, whereas in the case of the relatively old (about 10° yr) biotite from Bancroft, 
Ontario, and lepidomelane from Faraday township, Ontario, the fission track ages 
are lower than the K-Ar ages for those regions. The discrepancy seems to be related 
to fading of fission tracks at relatively high temperatures.— DBV 


02991 Miller, Donald S. Fission track ages on 250 and 2500 m.y. micas: Earth and 


Planetary Sci. Letters, v. 4, no. 5, p. 379-383, table, 1968. 


Anomalous fission track ages were obtained on micas which had been previously 
dated by the Rb-Sr and/or K-Ar methods. The fission track data for the 
Middletown, Connecticut pegmatite swarm (255 m.y.) ranges from 25 to 1720 m.y. 
The mica samples from the old continental basement of the U.S. (2500 m.y.) give 
ages ranging from less than | m.y. to 500 m.y. The assumption which is most 
likely being violated is the ‘‘closed system’’. The loss of daughter product (i.e., 
fossil fission tracks) and/or the loss or gain of parent (U-238) seem to be quite 
possible. Further studies are required to elucidate the exact cause of the anomalous 
data.—Author’s abstract 


Miller, Robert A. See Wilson, Charles W., Jr. 02785 


Minakami, Takeshi. See Peck, Dallas L. 02817 
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02834 Mitchell, J. G. The argon—40:argon-39 method for potassium-argon age 
determination: Geochim. et Cosmochim. Acta, v. 32, no. 7, p. 781-790, 
illus., tables, 1968. 


In the Ar-40:Ar-39 method of K-—Ar dating, the K analysis is performed by mass 
spectrometric measurement of the Ar-39 in neutron irradiated minerals. Sources 
of interference with the ideal mechanism are investigated and with the exception 
of Ar produced from isotopes of Ca, are shown to be negligible. It is demonstrated 
that for most materials used in K-—Ar dating this effect can be ignored. A 
demonstration of the method is given using samples of known K-Ar ages. Some 
advantages over the conventional method are that the amount of material required 
is greatly reduced, no Ar-38 “spike” is required and chemical inhomogeneity within 
a sample is of no consequence. Practical difficulties encountered are outlined. 
Author’s abstract 


03121 Molnar, Peter H.; Page, Robert A. Seismicity in the vicinity of the Ramapo 


fault, New Jersey- New York [abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 8, 1968. 


03160 Monroe, Watson H. High-level Quaternary beach deposits in northwestern 


Puerto Rico: U.S. Geol. Survey Prof. Paper 600—C, p. C140-C143, illus., 1968. 


Marine quartz sand and calcarenite locally containing Quaternary fossils have been 
observed at four localities in northwestern Puerto Rico at altitudes of between 40 
and 70 m. At the two eastern localities Quaternary eolianite is present above the 
marine sand, but at the two western localities the only evidence of the stage of 
the sea at the time of deposition of the marine sand is a possible marine terrace 
cut on a limestone platform about 10 m higher than the sand.— Author’s abstract 


02643 Monty, Claude L. V. D’Orbigny’s concepts of stage and zone: Jour, 


Paleontology, v. 42, no. 3, p. 689-701, table, 1968. 


D’Orbigny’s stage basically appears as an epoch similar to the present one: a past 
state of nature showing lands and seas crowded with their respective animals and 
plants. D’Orbigny also uses the term stage for a natural chronological division 
of earth history, an accumulation of rock strata, and a biostratigraphical unit. 
Definition and delimitation of stages is based chiefly upon the vertical distribution 
of fossils, using both positive criteria (presence of given forms) and negative (absence 
of given forms). D’Orbigny’s zones are chronologic indices characterized by given 
species selected out of all those occurring in the stage on the basis of their wide 
geographical and environmental distribution and of their confinement to a given 
stage or part of a stage.—from Author’s abstract 


03173 Moore, George W.; Silver, Eli A. Geology of the Klamath River delta, 





California: U.S. Geol. Survey Prof. Paper 600-C, p. C144-C148, illus., 1968. 


An acoustic-reflection survey made for mineral-resource evaluation reveals that 
deltaic sediment off the mouth of the Klamath River in northernmost California 
is 60 m thick. Patches of Pliocene rocks, preserved along the shore in isolated 
synclines over Mesozoic basement rock, coalesce under the deltaic sediment and 
farther offshore into a continuous blanket. These Pliocene rocks are characterized 
by gentle northwest-trending folds that parallel folds of the same age south of the 
Mendocino fracture zone, suggesting that late Cenozoic deformation was similar 
north and south of the fracture zone.— Authors’ abstract 


Moore, James G. See Dalrymple, G. Brent. 02702 


02881 Moore, Samuel L. Geologic map of the Exie quadrangle, Green County, 





Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ~-752, scale 1:24,000, section, 
text, 1968. 


Limestone suitable for road metal and agricultural lime occurs in the upper part 
of the Fort Payne Formation in the Exie quadrangle. Minor amounts of oil and 
gas were produced from 1915-55—oil from beds of dolomitic limestone, mostly from 
within five feet of the Chattanooga Shale; and gas in dolomitic limestone beds 0.20 
feet below the Chattanooga.—_MCM 
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Moreman, W.L. See Gutschick, R. C. 02948 





03023 Morris, Don L. Field study of the East Oconee Field, Coal County, Oklahoma: 
Shale Shaker, v. 18, no. 10, p. 210-211, illus., 1968. 


This is a brief summary of the East Oconee field, and includes its location (north 
flank of the Clarita horst, Coal County), a description of the discovery wells, the 
type of trap (a faulted anticline), and the oldest formation penetrated (the Arbuckle 
Limestone). The reservoir rock is the Oil Creek Sandstone, about 156 feet thick. 
A brief geologic interpretation of the area, reservoir data on the Oil Creek 
Sandstone, and production information are given.— MST 


02658 Morrissey, Frank R. Turquoise deposits of Nevada: Nevada Bur. Mines Rept. 


17, 30 p., illus., 1968. 


Nevada has been an important source of turquoise since prehistoric time. Largest 
producing areas have been Copper Basin and Bullion districts in Lander County, 
Royston district on the Nye-Esmeralda County border, and Crescent Peak area 
in Clark County. The majority of deposits lie in a belt trending north-northeast 
across the central part, coinciding with a zone of Late Devonian and Mississippian 
tectonic activity. Host rocks are limestone, shale, chert, intrusive bodies or 
metamorphosed rocks, but not ubiquitous Tertiary volcanic rocks. Turquoise 
normally forms narrow veinlets or small nodules along altered zones, but large slabs 
and nodules have been recovered. The 68 mines or districts are described for the 
gemmologist and also for the geologist searching for copper, molybdenum, and 
precious metals, which seem to be related to turquoise deposits in some cases. 
A map showing turquoise localities accompanies the report.—ESL 


02967 Mound, Michael C. Conodonts and biostratigraphic zones from the subsurface 


Upper Devonian of Alberta, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 653-672, illus., tables, 1967 [1968]. 


Cores from six deep wells in west central Alberta have yielded conodont faunas 
varying in diversity and abundance. Over 3,200 identifiable specimens, distributed 
among 107 species assigned to 35 genera, were recovered. The Frasnian Beaverhill 
Lake Formation, Woodbend and Winterburn Groups, and Famennian Wabamun 
Group are represented. The first is predominantly limestone and contains a 
moderately abundant conodont fauna. Woodbend strata contain diagnostic 
conodont faunas that differ markedly from those of the younger Wabamun, and 
include Cooking Lake and Duvernay carbonates, and Ireton shales. In the overlying 
Winterburn, the Nisku Formation yielded a sparse fauna, while higher strata were 
unproductive. The evaporitic and dolomitic Stettler Formation and upper Big Valley 
Limestone are included in the Wabamun Group. Alberta subsurface faunas 
correspond to other North American and western European faunas.—from Author's 
abstract 


02962 Mountjoy, Eric W. Factors governing the development of the Frasnian, Miette 


and Ancient Wall reef complexes (banks and biostromes), Alberta, in Internat. 
Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 387-408, illus., 1967 [1968]. 


Upper Devonian Miette and Ancient Wall reef complexes occur in thrust sheets 
in the Front Ranges. Stratigraphy indicates that they have undergone parallel 
development and depositional cycles. The latter lacks bank margin dolomites and 
has more carbonate debris and a thicker Sassenach Formation. Three major 
depositional phases are recognized: an initial transgression, an intermediate period 
of stability, and a regression. A number of cycles are evident within these phases. 
The Cairn Formation consists of stromatoporoidal biostromes, and the Southesk 
represents development of a nonskeletal carbonate sand bank. Wave resistant 
structures formed on the flanks of both. Principal factors controlling developments 
are: fluctuating sea levels, a positive arch with differential subsidence, and shoals. 

from Author’s abstract 
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02639 Mullins, Allan T. Pennsylvanian structure of western Kentucky, in Kentucky 
Oil and Gas Assoc., 30th-3lst Ann. Mtgs., 1966-67, Proc. Tech. Sess.: Kentucky 
Geol. Survey, ser. 10, Spec. Pub. 15, p. 81-86, illus., 1968. 


In the western Kentucky basin, Pennsylvanian strata are exposed over 4,600 sq mi 
and attain a thickness of 3,300 feet. The structure is dominated by the Rough 
Creek fault zone which divides the basin into northern and southern portions. 
Structural features of the northern section are as follows: the Shawneetown- 
Uniontown fault system, a series of high-angle northeast striking normal faults with 
displacements up to 400 feet; the Henderson basin with a regional westerly dip of 
10 feet to the mile; the Curdsville faults, which strike northeast and have throws 
of 200 feet; the Owensboro basin, similar in structure to the Henderson basin. 
The southern portion includes the Webster syncline, the Central faults which are 
primarily northeast striking normal faults that form a series of grabens and horsts, 
and the Moorman syncline. The Central and Southern faults are extensions of faults 
in the fluorspar region.— BSH 


Munroe, Robert J. See Sass, J. H. 03006 


03103 Munson, Robert C. Investigation of earthquake activity near Rangely, Colorado 
[abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 8, 1968. 


Murphy,M.A. See Johnson, J.G. 02969 
Murray,J.W. See Grill, E. V.02740 
Murthy, V. Rama. See Griffin, W. L. 02827 


02826 Mussett, Alan E.; Dalrymple, G. Brent. An investigation of the source of air 
Ar contamination in K-Ar dating: Earth and Planetary Sci. Letters, v. 4, no. 6; 
p. 422-426, table, 1968. 


Precision of young K-—Ar ages is limited by air argon contamination. A series of 
experiments in which the exposure of basa!t and sanidine samples to air argon was 
controlled, shows that most of the air contamination does not arise in the laboratory. 
Because of this, it seems unlikely that air argon contamination can be significantly 
reduced by special sample handling and preparation techniques.—Authors’ abstract 


Mutschler, Felix E. See Bartleson, Bruce L. 03168 


02659 Nagle, J. Stewart. Glen Rose cycles and facies, Paluxy River valley, Somervell 
County, Texas: Texas Univ. Bur. Econ. Geology Geol. Circ. 68-1, 25 p., illus., 
1968. 


Cyclical alternation of subtidal through supratidal deposits is responsible for 
alternating beds of the Cretaceous Glen Rose. The variety of facies within cycles, 
plus the mixture of terrestrial, marginal marine, and marine floras and faunas within 
these facies tracts, indicate that the lower Glen Rose is the product of a lagoonal 
or bay depositional system. Correlation of cycles is not feasible because of areal 
restriction, downdip proliferation, and recurrence of potential key beds. Cycles not 
influenced by clastic flood—plain wedges thicken downdip; those with such wedges 
thicken updip. Local facies patterns superposed on the general cycle make possible 
reconstruction of history. In this area the lower Glen Rose is comprised of seven 
major cycles, from hypersaline bays through marsh islands, a sand delta, and 
subterrestrial plains.—from Author’s summary 


02801 Nagy, Bartholomew. Carbonaceous meteorites: Endeavour, v. 27, no. 101. p. 
81-86, illus., table, 1968. 


Carbonacous meteorites, whose falls have been witnessed during the past century 
and a half, have not been heated in their interiors during their passage through 
the atmosphere., They may contain 20 percent water and 7 percent of organic matter. 
Modern analytical techniques have shown the latter to consist of hydrocarbons, fatty 
and aromatic acids, porphyrins, and an aromatic polymer-like substance. Interest 
in carbonaceous meteorites has been further stimulated by the discovery that they 
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possess clearly defined microstructures. The author discusses the theories that have 


been advanced to account for the origin of these structures and for their organic 
content.—Author’s abstract 


Nagy, Bartholomew. See Urey, Harold C. 02924 


03031 Nason, Robert D.; Cooper, Alan K.; Tocher, Don. Slippage on the Buena Vista 


thrust fault, in Geology and oil fields, west side southern San Joaquin Valley 
AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los 
Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 100-101, illus, 
1968. 


The Earthquake Mechanism Laboratory of ESSA installed a creep recorder to 
continuously measure fault slippage on the Buena Vista fault in Kern County. The 
instrument is described and explained, and the record, since 1967, is given. The 
movement which has occurred could be the product of tectonism or of subsidence 
from the withdrawal of petroleum from the nearby oil fields, or both. There js 
less movement at depth, so the subsidence tiicory is more likely.— HRC 


02696 Neill, C. R. Note on initial movement of coarse uniform bed-—material [also 


French text]: Jour. Hydraulic Research, v. 6, no. 2, p. 173-176, 1968. 


In a communication to the 12th Congress of the IAHR, 1967, Neill presented data 
for initial movement of uniform gravel and derived a mean-velocity criterion 
therefrom. He suggested that in the fully-rough turbulent zone the Shields shear 
stress criterion was not constant, but varied with the relative roughness. This point 
has been criticised, and reexamination of data and further experiments indicate that 
his suggestion was erroneous, and that, provided ‘initial movement’ is consistently 
defined in numerical terms, the Shields parameter is in fact constant in the fully 
rough zone. It appears that the 1967 data were biased by a factor that has probably 
influenced other interpretations. This is that the areas of bed under observation 
and the times for which they were observed, were more or less constant, instead 
of being proportioned to the diameter of the grains.—-ESL 


03226 Nelson, Frank J. Volcanic stratigraphy and structure of the Pena Blanca and 


Walker Canyon areas, Santa Cruz County, Arizona, in Southern Arizona Guidebook 
3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, 
Ariz., Arizona Geol. Soc., p. 171~—182, illus., 1968. 


The oldest rocks, the Cretaceous(?) Pajarito volcanics, are porphyritic quartz latite 
flows which thicken to the southwest, and are separated from the overlying 
Cretaceous(?) Oro Blanco Conglomerate, by an erosion surface. Andesite volcanics 
of the Cretaceous Montana Peak Formation were deposited next, followed by 
faulting, and then by an erosion interval, recognized by a soil zone. The Tertiary(?) 
Atascosa Formation, largely ash, overlies the soil. After the Atascosa, tilting and 
faulting again occurred, and finally, the uppermost Quaternary Pena Blanca 
Formation was deposited over all of the other units —HRC 


02609 Nelson, Samuel J.; Johnson, Charlie E. Permo-—Pennsylvanian brachythyrid and 


horridonid brachiopods from Yukon Territory, Canada: Jour. Paleontology, v. 42, 
no. 3, p. 715-746, illus., 1968. 


The brachythyrid Spiriferella Tschernyschew and horridonids Bailliena n.gen. and 
Horridonia Chao are described and value as zonal fossils assessed. In ascending 
order the horridonid sequence is Bailliena yukonensis n.gen. and sp., Pennsylvanian?; 
Horridonia bullocki n.sp., upper Wolfcampian and lower Leonardian (Lower 
Permian); H. granulifera (Toula), upper Leonardian or lower Guadalupian (upper 
Lower Permian). Spiriferella appears confined to the Permian. S. rajah (Salter) 
subsp. A and S. ordinaria (Einor) range through Wolfcampian and lower Leonardian 
strata; S. saranae (de Verneuil) and S. editiareatus (Einor) appear restricted to lower 
Leonardian; S. keilhavii (Buch) and S. rajah (Salter) subsp. B. occur in upper 
Leonardian and(or) lower Guadalupian.—from Authors’ abstract 
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02882 Nelson, Willis H.; Seeland, David A. Geologic map of the Gracey quadrangle, 
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Trigg and Christian Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map 
GQ-753, scale 1:24,000, section, text, 1968. 


The Gracey quadrangle is on the southeastern edge of the western Kentucky 
fluorspar district, but there has been no known fluorite production. Renault 
Limestone was quarried prior to 1962, and potential quarry sites occur between 
Cerulean Springs and Buffalo.—_MCM 


02992 Némec, Frantisek; Pano’, Vladimir; Stelcl, Otakar. Duté aragonitové stalagmity 


z jeskyné “La Gran Caverna de Santos Tomas” na zapadni Kubé [with English 
abs.]; Ceskoslovensky Kras, 1967, no. 19, p. 101-105, illus., 1968. 


The Grand Cavern of St. Thomas in West Cuba (Sierra de Quemado Mts., Pinar 
del Rio Province) displays hollow aragonite stalagmites, the morphology of which 
is akin to geyser stalagmites known from Czechoslovakian and Hungarian caves 
of hydrothermal origin. However, petrographic and mineralogic analyses show that 
the Cuban hollow stalagmites develop from saturated karst water pushed up through 
the capillaries and cracks in the sinter crust covering the permeable fluvial deposits 
on the cave bottom. The rising of the solution is caused by sudden increase of 
the karst water level during heavy tropical showers, and the formation of aragonite 
is supported by the high temperature of the cave medium. Consequently, the hollow 
stalagmites do not represent forms of hydrothermal origin. The term “capillary 
stalagmites’’ is recommended for them.—from Authors’ English abstract 


Newesly,H. See Paulick, J. 02731 


03049 Nguyen, K. K.; Sinclair, A. J.; Libby, W. G. Age of the northern part of the 


Nelson batholith: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 955-957, illus., 
table, 1968. 


Nelson plutonic rocks in Slocan Mining Camp [British Columbia] were emplaced 
at least 160 m.y. ago (base of the Upper Jurassic). K-—Ar apparent ages for intrusions 
of lamprophyre and Valhalla plutonic rocks are indistinguishable from those for 
Nelson plutonic rocks. Younger apparent ages were obtained for altered samples 
and indicate at least one period of alteration less than 120 m.y. ago.—Authors’ 
abstract 


02824 Nichiporuk, Walter. Former location of the Admire and Springwater pallasites: 


Earth and Planetary Sci. Letters, v. 4, no. 6, p. 433-435, tables, 1968. 


Tables show the distribution of iron and nickel within the metal and silicate phases 
of these two meteorites. Calculated distribution coefficients from Lovering (1957) 
are shown along with the distribution coefficients determined in the laboratory at 
l atm. and 1840° K. The values of Admire and Springwater agree more with the 
latter. Thus, if equilibrium was obtained and the data are reliable, Admire and 
Springwater must have formed in very similar environments, probably in the same 
silicate-metal transition zone close to the surface regions of the parent body.— HRC 


02844 Nielson, Lawrence E. Some hypotheses on surging glaciers: Geol. Soc. America 


Bull., v. 79, no. 9, p. 1195-1201, illus., 1968. 

Glacier surges can result when an ice dam, which is above the equilibrium length 
of the glacier, breaks from the forces of the excess ice that builds up behind the 
dam. It is shown that the high velocities of flow of surging glaciers cannot be 
due to the normal pseudo-plastic flow of glacier ice. Rather, the high velocities 
must result from a combination of sliding on the glacier bed and a fluidized block 
(or powder) flow resulting from melt water around the ice blocks in the interior 
and at the base of the ice mass. Various calculations are made to show the feasibility 
of the mechanisms proposed. The predictions are in line with the available 
observations on surging glaciers.— Author’s abstract 


03003 Nitecki, Matthew H.; Handler, Diana Z. Catalog of type and referred specimens 


of fossil ostracodes in the Field Museum of Natural History: Fieldiana—Geology, 
v.17, no. 5, p. 417-518, 1968. 
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This part of the catalog of type specimens of fossil invertebrates lists Paleozoic 
ostracodes on deposit chiefly in the Walker Museum of Paleontology of the 
University of Chicago, and now housed in the Field Museum of Natural History. 
Most of these fossils were described by Carey Croneis and his students. In addition 
there are several types belonging to S. A. Miller, Stuart Weller, and others. 
Specimens originally deposited in this collection but known to be lost are included. 
Casts of types not housed in the Field Museum are listed in the Catalog of Casts, 
An attempt has been made to bring the taxonomic positions up to date, but no 
pretense of completeness is claimed. In references consulted, the status of some 
of the groups included in the catalog has been questioned or changed.—from 
Authors’ introduction 


02747 Noakes, John E.; Kim, S. M.; Fischer, F. Oak Ridge Associated Universities 


radiocarbon dates II: Radiocarbon, v. 10, no. 2, p. 346-349, 1968. 


The Radiocarbon Dating Laboratories of the Oak Ridge Associated Universities 
(ORAU) has previously published radiocarbon dates under the Oak Ridge Institute 
of Nuclear Studies (ORINS) name. Dates represent samples submitted from 
research groups associated with the 41 universities which make up ORAU and by 
other college and university personnel who do not have access to radiocarbon 
facilities. Geologic samples are from Campeche Bank, Yucatan, Mexico, and Shark 
Bay, Western Australia; archeologic samples are from Korea and Tennessee.—MCM 


03128 Noble, Donald C. Systematic variation of major elements in comendite and 


pantellerite glasses: Earth and Planetary Sci. Letters, v. 4, no. 2, p. 167-172, illus., 
table, 1968. 


Natural high-silica peralkaline glasses from many localities define a remarkably 
coherent continuous series in which Fe+ Mn increases and Al decreases nonlinearly 
with both Na and Na+K content and the Na:K ratio. The major—element variations 
indicate that comendite and pantellerite glasses are not petrogenic accidents, but 
are the products of a definite recurring petrogenetic process, one which almost 
certainly involves fractional crystallization.—Author’s abstract 


03169 Noble, Donald C.; Bath, Gordon D.; Christiansen, Robert L.; Orkild, Paul P. 


Zonal relations and paleomagnetism of the Spearhead and Rocket Wash Members 
of the Thirsty Canyon Tuff, southern Nevada: U.S. Geol. Survey Prof. Paper 600 
C, p. C61-C65, illus., tables, 1968. 


Tuffs previously included in the Spearhead Member of the Thirsty Canyon Tuff 
(Noble and others, 1964) comprise two distinct ash-flow sheets rather than a single 
composite sheet as previously believed. Field relations are corroborated by magnetic 
measurements which show that the upper sheet has an unusual subhorizontal and 
south-directed stable thermoremanent magnetization, whereas the lower sheet is 
reversely polarized with the remanent vector having a high inclination. The name 
Spearhead Member is here retained for the upper ash-flow sheet, which is correlative 
with the type Spearhead Rhyolite of Ransome (1909). The lower sheet is named 
here the Rocket Wash Member of the Thirsty Canyon Tuff.— Authors’ abstract 


Nordin, Carl F. See Rodriguez-—Iturbe, Ignacio. 02829 


03206 Norman, Carl Edgar. Microfractures in brittle rocks—Their relationship to larger 


scale structural features and existing ground stresses [abs.]: Dissert. Abs., Sec. B, 
Sci. and Eng., v. 28, no. 12, pt. 1, p. 5082B, 1968. 


02664 Norris, A. W. Devonian of northern Yukon Territory and adjacent District 


of Mackenzie, in Internat. Symposium on the Devonian System, Calgary, 1967 
[Proc.], V. 1: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 753-780, 
illus., 1967 [1968]. 


The scope of the paper is stratigraphic and mainly descriptive; half of the formations 
described are new: the Michelle, Gossage, Prongs Creek, Cranswick, and Ogilvie 
Formations. Some lithologic and faunal similarities to Devonian successions in 
southern Mackenzie and eastern Alaska are apparent. Four cross sections and four 
isopach maps are included.— ESL 








02 








ABSTRACTS 83 








02766 Northrop, J.; Menard, H. W.; Duennebier, F. K. Seismic and bathymetric 
evidence of a fracture zone on Gorda Ridge: Science, v. 161, no. 3842, p. 688 
690, illus., 1968. 


Swarms of seaquakes have been located hydroacoustically on Gorda Ridge near 
41.5° N., 127.6° W., where detailed bathymetric charts indicate a slight dextral offset 
of the rift valley in the center of the ridge. It is suggested that a fracture zone 
may be nascent in the area.— Authors’ abstract 


Novitzki, R. P. See vanVoast, W. A. 02736 
Obradovich, John D. See Hedge, Carl E. 03139 
O’Connor, J.T. See Bunker, C. M. 03161 


02994 Odom, I. E.; Parham, W. E. Petrography of Pennsylvanian underclays in Illinois 
and their application to some mineral industries: Illinois Geol. Survey Circ. 429, 
36 p., illus., tables, 1968. 


Mineralogical and textural properties of underclays from many areas and 
stratigraphic positions in the Pennsylvanian have been studied. Clay mineral 
composition is the most important property for determining usage as well as stability 
after mining of associated coals. Compositions are suited to uses ranging from 
high heat-duty refractories and high temperature-bonding clays to red—burning 
structural clay products. Clay mineral variation maps for underclays below three 
coals show that: kaolinite with some mixed-layer material occurs nearest to shore; 
mixed-layer material is dominant in the most basinward positions; and various ratios 
of kaolinite, illite, chlorite, and mixed-layer material dominate intermediate 
environments. The pattern of variation in composition and lack of alteration effects 
attributable to soil-forming processes are strong evidence that underclays are 
transported sediments deposited in aqueous environments.—from Authors’ abstract 


03187 O’Hara, Norbert Wilhelm. An aeromagnetic survey and _ geophysical 
interpretation of the Precambrian framework and tectonic structure of the eastern 
Lake Superior region [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, 
pt. 1, p. 5087B, 1968. 


03150 Ojakangas, Richard W. Cretaceous sedimentation, Sacramento Valley, 
California: Geol. Soc. America Bull., v. 79, no. 8, p. 973-1008, illus., tables, 1968. 


The sedimentary section of more than 35,000 feet consists of interbedded sandstones, 
which are commonly graded, mudstones and siltstones with minor conglomerates, 
and bentonitic rocks. Nine hundred paleocurrent measurements of sole marks, 
parting lineations, crossbedding, and other structures indicate paleocurrent flow 
from north to south except during Cenomanian and Turonian time when west 
flowing currents were prominent. The ancestral Klamath Mountains and Sierra 
Nevada evidently were the sources of the detritus, and major events in the source 
areas are indicated by mineralogic changes in the sedimentary column. The sequence 
resembles others interpreted as “turbidites’” and a sedimentation model employing 
a subsea fan with asymmetric cross section that caused the southward deflection 
of initially west-moving turbidity currents seems to fit the data best.—ATO 





Olinger, Bart. See Jamieson, John C. 02774 
Oliver, Jack. See Chander, Ramesh. 03111 


02646 Oliver, William A., Jr.; DeWitt, Wallace, Jr.; Dennison, John M.; Hoskins, Donald 
M.; Huddle, John W. Devonian of the Appalachian basin, United States, in Internat. 
Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 1001-1040, illus., 1967 [1968]. 


The Devonian sequence in New York has been established as the North American 
standard of reference, but in most of the area the Devonian is poorly known. The 
three oldest stages are Helderberg, Deerpark, and Onesquethaw, carbonate, clastic, 
and carbonate respectively. Facies relations of the thin units are complex. As the 
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basin subsided, vast amounts of detritus from uplifted areas to the east accumulated 
forming Middle and Upper fine-grained clastic rocks up to 11,000 feet thick. On 
the craton, Middle and Upper Devonian rocks are limestones and shales; a black 
shale is the latest deposit over wide areas. [Cross sections and isopach-lithofacies 
maps of stages are included.]—from Authors’ abstract 
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02955 Oliver, William A., Jr. Succession of rugose coral faunas in the Lower and 


Middle Devonian of eastern North America, in Internat. Symposium on the 
Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta 
Soc. Petroleum Geologists, p. 733-744, illus., tables, 1967 [1968]. 


Both Early and Middle Devonian corals in eastern North America are more similar 
to western European species than they are to forms from western North America. 
The outline of an eastern province was inherited from the Silurian, but disappeared 
when the world-wide Frasnian fauna invaded. A middle Helderberg reef fauna, 
known from the northeast, is composed of both endemic and widespread genera. 
Schoharie rocks, although thin and discontinuous, include the largest and most 
widespread Early Devonian coral fauna, some apparently ancestral to species in 
the succeeding Onondaga fauna. The latter are the largest and most widely 
distributed of all those under review. Succeeding faunas are less widespread and 
clearly derivatives of the Onondaga.—/from Author’s abstract 


02891 Ollerenshaw, N. C. Geology, Panther culmination, west of fifth meridian, 


Alberta: Canada Geol. Survey Prelim. Ser. Map 24—1967, scale 1:63,360, text, 1968. 


The Panther River culmination in the southern foothills of Alberta is interpreted 
to be the result of the development of a shoulder or step on the McConnell thrust 
where the fault surface abruptly cuts up through the section southwest of the present 
site of the culmination. Stratigraphic information on the subsurface Cambrian to 
Mississippian strata is derived from well data and data from sections above the 
McConnell thrust. Reservoir rocks of three potential gas wells are of Mississippian 
and Devonian age; some gas has an 86 percent content of hydrogen sulfide, an 
important potential source of sulfur. Best remaining localities for gas exploration 
appear to be the small Cardium anticline, beneath the McConnell thrust—MCM 


02770 Olsen, Edward; Fuchs, Louis. Krinovite, NaMg,CrSi;0,;,.—A new meteorite 


mineral: Science, v. 161, no, 3843, p. 786-787, tables, 1968. 


An unusual new silicate, krinovite, has been discovered within graphite nodules in 
three iron meteorites, Its ratio of silicon to oxygen of 3:10 suggests a rare kind 
of silicate polymerization. The meteorite nodules in which it occurs exhibit a 
chemical fractionation that differs from that of both stone meteorites and terrestrial 
basalt.— Authors’ abstract 


Olsen, Harold W. See Wolff, Roger G. 02739 


03137 Olson, Walter S. The Moon —Time of appearance and nearest approach to Earth 





[discussion of ““Atmospheric and hydrospheric evolution on the primitive Earth” 
by P. E. Cloud, Jr., 1968]: Science, v. 161, no. 3848, p. 1364, 1968. 


In a recent article Cloud (ibid., v. 160, no. 3829, p. 729-736, 1968) misinterpreted 
Olson’s views (Am. Scientist, v. 54, no. 4, p. 458-464, 1966) as suggesting that 
sedimentary textures in younger rocks call for lunar origin in more recent times 
than 2 b.y. ago. Olson suggested that the Moon probably made its closest approach 
to Earth about 0.7 b.y. ago; the beginning of Proterozoic about 2.5 b.y. ago appears 
to be the most probable time for capture of the Moon. There is no basic conflict 
with Cloud’s conclusion that lunar tides appeared in the geologic record more than 
2 b.y. ago.—DBV 


Orange, A.S. See Brace, W. F. 02619 


Orkild, Paul P. See Noble, Donald C. 03169 
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02672 Oswald, D. H. (editor). International Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 1-2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, V. 1, 1055 p., illus., tables; V. 2, 1377 p., illus., tables, 1967 [1968]. 


Volume | contains a‘description of the Devonian in southern Britain, two papers 
which deal with areas where the standard stratigraphic scale was finally established, 
and an account of the Old Red Sandstone basins of the North Atlantic region. 
The remaining 56 papers cover the regional development of the Devonian by country 
or region in each continent, concluding with North America, for which 16 papers 
are cited separately. All facets of research relating to Devonian rocks are included. 
Volume 2 contains 123 topical papers, arranged as follows: stratigraphy of special 
areas, reefs and carbonates, biostratigraphy, paleontology, boundaries and 
correlations, clastics, tectonic and igneous activity, and faunal provinces and 
paleogeography. Thirty-six papers concerning North America are cited separately. 
ESL 


02915 Outerbridge, William F. Geologic map of the David quadrangle, eastern 
Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-720, scale 1:24,000, section, 
text, 1968. 


Coal has been mined from the Richardson coal zone, and the Broas, Peach Orchard, 
Hazard, Haddix, Taylor, Hamlin, Fire Clay, and Upper Elkhorn No. 3 and No. 
| beds, the last of which is under drainage throughout the David quadrangle and 
is the most important. Gas is produced from several zones through wells scattered 
erratically, with most production from the Devonian Ohio Shale. It is likely that 
shale beds are suitable for industrial use. —-MCM 


03022 Owen, Edgar W. Personal factors in a professional career: Shale Shaker, v. 
18, no. 10, p. 212-216, 1968. 


The author discusses the personal factors in a professional geologist’s career which 
influence his success and ability to make contributions to the science and his job. 
The geologist faces two problems which are perhaps unique to his profession. One 
is his need for extensive opportunities for direct observation of the Earth, its 
processes and phenomena, with the consequent understanding of their significance 
and relationships; the other is that during those years when his creative ability 
reaches its full peak, the twenties and thirties, the young geologist, by the very nature 
of long apprenticeship in gathering facts and understanding, finds his ideas often 
ignored at the time when he feels his powers greatest. His major contributions 
are usually deferred until later years.— MST 


03166 Page, Norman J.; Calk, L. C.; Carr, M. H. Problems of small-—particle analysis 
with the electron microprobe: U.S. Geol. Survey Prof. Paper 600-C, p. C31-C37, 
illus., 1968. 


Two major problems, not apparent in normal electron-microprobe applications, are 
observed in analyzing single particles less than 20 microns in diameter. One problem 
is that the X-ray intensity (count rate) decreases with a decrease in the size of the 
particles. A correction for this becomes important in a quantitative analysis of 
particles with mean diameters less than 15 microns. The second problem arises 
from the effect of surface geometry of the individual particle on any X-ray 
absorption corrections applied to small particles. A theory of absorption for 
spherical particles is developed, but quantitative analyses of small particles will not 
be possible until the variation of X-ray intensity with particle size is adequately 
| explained.— Authors’ abstract 





Page, Robert A. See Molnar, Peter H. 03121 


03172 Palacas, James G.; Swanson, Vernon E.; Love, Alonza H. Organic geochemistry 
of Recent sediments in the Choctawhatchee Bay area, Florida—A_ preliminary 
report: U.S. Geol. Survey Prof. Paper 600-C, p. C97-C106, illus., tables, 1968. 


Sediments of Choctawhatchee Bay, on the northeast shore of the Gulf of Mexico, 
range from relatively clean quartz sand in shallower near-shore areas to silty clay 
in deeper areas. The upper 10-16 cm of bottom muds (silty clays) contain an average 
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of 6.7 percent organic matter whereas the clean sands contain generally less than 
0.5 percent. Average bitumen content of bottom muds is about 225 ppm of the 
dried sediment and accounts for about 0.4 percent of the organic matter. Alkaline 
soluble humic substances constitute the largest organic fraction extracted from these 
sediments and generally amount to 10-50 percent of the organic matter. Early 
diagenetic transformations of organic matter with shallow depth of burial are 
indicated by decrease in ratio of soluble humic substances to total organic content, 
marked decrease of free sulfur, and increase of carbon-—nitrogen ratios.—from 
Authors’ abstract 


Panos, Vladimir. See Némec, Frantisek. 02992 


02996 Pano’, Viadimir; Stelcl, Otakar. Karbondtové kfry a povilaky na vapencichve 


stfidave vihkém tropickém podnebi Kuby [with English abs.]: Ceskoslovensky Kras 
1967, no. 19, p. 87-100, illus., 1968. 


Dense, hard crusts and coatings, observed while doing geomorphologic mapping, 
protect coated surfaces from chemical effects of rain and running water. Some 
suggest formation in a warm arid or semiarid climate, and may have formed in 
Pliocene—Pleistocene time. The commonest type was carbonate crusts on limestone 
due to cementation and recrystallization in the upper zone, thickness of which 
depends on porosity, the level of phreatic water, and length of time. These are 
differentiated from coatings deposited on limestone surfaces due to CO, in the soil 
cover. These chemical effects cause the vertical differences between exposed and 
covered parts of the limestone landscapes, as well as the karst topography. No 
distinct limit between products of katamorphous weathering and those of normal 
diagenesis could be distinguished in all places.—from English abstract 


Pantoja-—Alor, Jerjes. See Robison, Richard A. 02634 


02860 Parcher, James Vernon. A critical evaluation of procedures used to analyze the 


stability of slopes [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 171B, 
1968. 


Parham,W.E. See Odom, I. E. 02994 


02885 Parizek, Eldon J.; Howe, Wallace B.; Williams, James H. Geology of 


Independence quadrangle, Jackson County, Missouri: Missouri Div. Geol. Survey 
and Water Resources Geol. Quad. Map Ser., no. 3, scale 1:24,000, section, text, 
1968. 


Geologic mapping (on a 7 1/2-minute topographic map base) with a_ brief 
description of exposed strata of Pennsylvanian (Missourian Series) and Quaternary 
(Pleistocene) age is presented for the Independence quadrangle, which lies within 
an area that is largely urban. The exposed bedrock strata are essentially flat-lying. 
The principal economic resource in the area is limestone suitable for the production 
of concrete aggregate. Engineering studies show that sites suitable for sewage 
lagoons and other impoundments are mostly restricted to upland areas and to broad 
alluvial valleys, and that in some areas swelling clays and shales may cause damage 
to poorly designed structures.— Authors’ abstract 


02806 Park, Frederick B. Remanent magnetism and the anomaly at Cottoner 


Mountain, Madison County, Missouri: Geophysics, v. 33, no. 4, p. 613-620, illus.., 
table, 1968. 


A 2000-gamma anomaly at Cottoner Mountain, Madison County, Mo., is caused 
by thermoremanently magnetized black Precambrian rhyolite contained in a volcanic 
neck. The black color of the rhyolite is imparted by tiny needles of magnetite which 
may approximate single-domain grains. The direction of remanent polarization in 
the rhyolite is S. 30° W., inclined 35°, and the remanent component is approximately 
40 times greater than the natural susceptibility magnetization. A total intensity 
curve calculated on the assumption that the black rhyolite body is an inclined dike 
of limited depth extent is a good fit to the observed anomaly. Irregularities in 
the surface magnetic properties were probably caused by lightning and were acquired 
after the thermoremanent magnetization.— Author’s abstract 
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02919 Parker, Pierre E. Geologic investigation of the Lincoln and Bluemont 
quadrangles, Virginia: Virginia Div. Mineral Resources Rept. Inv. 14, 23 p., illus., 
geol. map, 1968. 


Reconnaissance mapping of the Lincoln and Bluemont quadrangles in Loudoun 
County has clarified relations between the Precambrian Marshall Formation, the 
overlying Swift Run Formation, and metabasalt of the Catoctin Formation which 
intruded fractures in the older rocks and flowed over them. The Catoctin is overlain 
by the Weverton Formation; no intervening Loudoun-type rocks were found. 
Hampton (Harpers) and Erwin (Antietam) Formations are present in the northwest 
portion of the Bluemont quadrangle. Basalt dikes of Triassic age occur throughout 
much of the area, and Triassic sedimentary rocks are present in the southeast part 
of the Lincoln quadrangle. Gneiss, alaskite, greenstone, and graywacke have been 
quarried in the area for use as road metal. Limestone in the Swift Run Formation 
was burned for the production of lime, and this material has also been worked 
for marble.—from Author’s abstract 


02793 Parks, William S. Geologic map of the Juno quadrangle, Tennessee: Tennessee 
Div. Geology Geol. Map GM 446-NE, scale 1:24,000, separate text, 1968. 


The accompanying text, “Mineral resources summary of the Juno quadrangle, 
Tennessee,’ by C. R. Sykes is cited separately. -_M CM 


02794 Parks, William S. Geologic map of the Claybrook quadrangle, Tennessee: 
Tennessee Div. Geology Geol. Map GM 446-NW, scale 1:24,000, separate text, 1968. 


The accompanying text, “Mineral resources summary of the Claybrook quadrangle, 
Tennessee,’ by C. R. Sykes is cited separately —-M CM 


02731 Paulick, J.; Newesly, H. Zur Kenntnis der Apatite der Cerro de Mercado, 
Durango, Mexiko : Neues Jahrb. Mineralogie Monatsh. 1968, no. 7, p. 224-235, 
illus., tables, 1968. 


Apatite from iron ore paragenesis in the Cerro de Mercado in Durango, Mexico 
is described in detail. The direct proximity of the iron ores has strongly influenced 
the growth of the apatite crystals, particularly the fine structure of the crystal faces. 
The investigations reported here show that the golden yellow and occasional greenish 
yellow apatite crystals must have crystallized out at a time when the iron ores were 
being subjected to extensive solution and transport processes.—DBV 


Peake, Eric. See Hodgson, G. W. 02836 


02817 Peck, Dallas L.; Minakami, Takeshi. The formation of columnar joints in the 
upper part of Kilauean lava lakes, Hawaii: Geol. Soc. America Bull., v. 79, no. 
9, p. 1151-1165, illus., 1968. 


Cracks were observed forming at the surface of Makaopuhi lava lake during the 
March 1965 Kilauea eruption, and were studied by repeated mapping and 
observations of this lake; the 1963 Alae lava lake was similarly studied. Cracks 
open within a minute after molten lava is exposed at the surface, and form either 
random or oriented orthogonal networks which outline large plates of unjointed 
crust. The accumulation of gases trapped beneath the crust near centers of polygons, 
and the escape of gases from marginal parts, cause upbowing of polygon centers 
and downsagging of margins. Cracks initiate at temperatures ranging from ambient 
to about 900°C, and propagate downward into parts of the crust near 1000°C. 
Seismic recordings of shock vibrations due to cracking of Kilauea Iki lava lake 
indicate a diurnal variation in frequency, with a maximum around midnight and 
a minimum around noon.—from Authors’ abstract 


03229 Percious, J. K. Geology and geochronology of the Del Bac Hills, Pima County, 
Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 
64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 199-207, 

illus., tables, 1968. 
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The Del Bac Hills, located on the San Xavier Indian Reservation, approximately 
10 miles southwest of Tucson, are of interest as an example of mid-Tertiary volcanic 
rocks common to southeastern Arizona. Trese hills are regarded geologically as 
the southernmost extension of the Tucson Mountains but structurally appear to 
form a portion of a northeast trend segmenting the Tucson Basin and separating 
the Tucson and Sierrita Mountains. Lithologies of the area are similar to those 
in the upper part of the Tertiary sequence exposed in the ““A’’ Mountain-Tumamoc 
Hill area. [Radioactive dates for many of the units are provided.]—Author’s 
introduction 


02636 Perkins, Hunt. Subsurface geology of the Sulphur Lick-Tompkinsville area, 


Monroe County, Kentucky, in Kentucky Oil and Gas Assoc., 30th-3Ist Ann. Mtgs., 
1966-67, Proc. Tech. Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 46 
55, illus., 1968. 


The area is underlain by rocks ranging in age from Ordovician to Mississippian 
and lies on the western flank of the Cincinnatian arch. Most potential petroleum 
reservoirs are blanket-type deposits where porosity is developed in conjunction with 
favorable structural position. Generally the productive areas lie in a synclinal 
position relative to the positive areas to the east and west. To date the Fairmont 
Limestone of Ordovician age has been the most productive formation. Fields 
producing from this limestone are aligned north-south along a pre—Chattanooga 
paleo-structural ridge, which appears to have partially contributed to development 
of secondary porosity within the reservoir. Favorable conditions exist also at the 
Siluro-Devonian unconformity and in the reef facies of the Mississippian Fort Payne 
Formation. Structure contour maps are included.— BSH 


Perkins,R.W. See Silker, W. B. 02772 


03207 Perry, David Vinson. Genesis of the contact rocks at the Christmas mine, Gila 


County, Arizona [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. 5083B, 1968. 


Pessl, Fred, Jr. See Randall, Allan D. 02914 
Peterman, Zell E. See Hedge, Carl E. 03139 
Peterman, Zell E. See Hansen, Wallace R. 03171 


Peterson, Donald W. See Damon, Paul E. 03225 


03231 Peterson, Donald W. Zoned ash-flow sheet in the region around Superior, 


Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 
64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 215-222, 
illus., * 


Remi a thick Tertiary ash-flow sheet cover large areas in parts of Gila, 
Pinal, a aricopa Counties, Arizona. The ash-flow sheet is of particular local 
interest | e it covers potential mineral exploration targets in a region that has 


many ore ucposits. This report briefly describes the physical features of the ash 
flow sheet and explains how internal zoning can help interpret its structure. 
Author’s introduction 


03027 Peterson, Gary L. Sandstone dikes in the McDonald Shale along Chico Martinez 


Creek, Kern County, California, in Geology and oil fields, west side southern San 
Joaquin Valley—AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, 
Guidebook: [Los Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., 
p. 93-96, illus., 1968. 


The small swarm of about 15 to 20 dikes are exposed in a narrow belt about 400 
feet wide, trending across hills for about one-half mile. The dike rock is light tan, 
gray- to brown-weathered, medium~grained sandstone, well indurated with calcite 
cement. Almost all of the dikes contain fragments of shale of the country rock. 
Most of the chips are small, but some range up to about 2 inches maximum, and 
a few may be larger. The dikes are highly fractured but have been recemented 
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Attitudes are difficult to determine but they appear to be striking N. 10-15° E. 
and dipping 75-85°W. They vary from 10 to 1200 feet in length, and most are 
3 to 6 feet wide. The origin of the sandstone and its direction of emplacement 
are in question.-- HR 


02918 Peterson, Warren L. Geologic map of the Cravens quadrangle, Bullitt and 
Nelson Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-737, scale 
1:24,000 section, text, 1968. 


The dense dolomite in the upper part of the Laurel Dolomite has been quarried 
in several places in the Cravens quadrangle; this rock and siltstone from the lower 
part of the shale member of the Borden Formation have been used for various 
purposes. _MCM 


03134 ~Pettyjohn, Wayne A. Design and construction of a dual recharge system at 
Minot, North Dakota: Ground Water, v. 6, no. 4, p. 4-8, illus., 1968. 


In 1965, a ground-water recharge facility was installed at Minot, N. Dak., which 
is unique in that the rate of recharge to a buried sand and gravel aquifer is augmented 
by perforating an overlying bed of clay, using gravel-filled bored holes in connection 
with a Y-shaped canal system excavation. Thus it was possible to add about 4 
1/2 million gpd of water to underground storage, with a total investment of about 
200,000 dollars rather than a 1959 estimated 12 million dollars for a 50-mile pipeline. 
This recharge technique should have wide application in areas where natural 
recharge to permeable deposits is impeded by overlying beds of low permeability. 
GDC 


02796 Phillips, Allan R. Geologic age of Ciconia maltha: Auk, v. 85, no. 2, p. 315, 
1968. 


The fossil stork, Ciconia maltha, was found to be the most plentiful single species 
of bird in the “Bird—bone Quarry” in Mohave County, Arizona. The probable 
age is lower Pleistocene.— KAF 


Phillips,C.H. See Metz, R. A. 03240 


03130 Phillips, J. D.; Berggren, W. A.; Bertels, A.; Wall, D. Paleomagnetic stratigraphy 
and micropaleontology of three deep sea cores from the central North Atlantic 
Ocean: Earth and Planetary Sci. Letters, v. 4, no. 2, p. 118-130, illus., table, 1968. 


Sediments as old as 2 m.y. were in one core; in another, the phylogenetic change 
between Globorotalia tosaensis and G. truncatulinoides was observed within the 
Olduvai Normal, and an age of 1.85 m.y. for the Plio/Pleistocene boundary is 
postulated. Discoasters largely disappear just above the base of the Pleistocene 
(1.6 m.y.), but are found reworked in sediments 0.9 m.y. old. A change from warm 
to cool water species occurs everywhere within the Jaramillo Normal; this may mark 
the start of Pleistocene glaciation. These ‘absolute’ dates fit well into the recently 
estimated chronometric time scale of the Pleistocene in the type area.—from Authors’ 
abstract 


03178 Pitcher, Max Grow. Evolution of Chazyan (Ordovician) reefs of eastern United 








States and Canada [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. 5083B-S5084B, 1968. 


02669 Poole, F. G.; Baars, D. L.; Drewes, H.; Hayes, P. T.; Ketner, K. B.; McKee, 
E. D.; Teichert, C.; Williams, J. S. Devonian of the southwestern United States, 
in Internat. Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: 
Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 879-912, illus., 1967 [1968]. 


Devonian deposition was controlled by, from west to east: a eugeosynclinal area 
in northern California and western Nevada, a miogeosynclinal area to the southeast, 
and a cratonic area east of the northeast trending Wasatch hinge line. The 
miogeosyncline contains a section up to 6,000 feet thick, including all three divisions 
of the Devonian. The fragmentary record in the eugeosyncline contains only Middle, 
and is at least 4,000 feet thick. A 50-mi wide transitional zone separates the facies. 
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The craton contains mostly Upper Devonian less than 1,000 feet thick. Widespreaq 
crustal movements occurred during Late Devonian; eugeosynclinal rocks were 
uplifted to form the Antler orogenic belt, then thrust over the miogeosynclinal rocks, 
The four subdivisions are discussed separately [isopach maps are included].—from 
Authors’ abstract 
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02678 Poth, Charles W. Hydrology of the metamorphic and igneous rocks of central 


Chester County, Pennsylvania: Pennsylvania Geol. Survey, 4th ser., Bull. W 25 
(Ground Water Rept.), 84 p., illus., tables, geol. maps, 1968. 


According to Bascom and Stose (1932), Precambrian-Ordovician rocks of great 
variety cut by northeast-trending diabase dikes of Triassic age underlie this area, 
Ground water occurs in these rocks, moving through fractures which determine the 
sustained well yield. Most of the formations yield through several zones, generally 
less than 200 feet below the surface; some in the Baltimore Gneiss are over 300 
feet deep. Depth of weathering has little control on well yields, but the weathered 
zone is important for storage. With increasing metamorphic rank there is a decrease 
in yield and increase in depth of weathering; no separation of formations was 
possible on the basis of hydrologic properties. Most of the water is soft, Ca-Mg 
bicarbonate type, slightly acid, and locally contaminated. Maximum yields in gpm 
are given for various aquifers. GDC 


02628 Press, Frank. Earth models obtained by Monte Carlo inversion: Jour. Geophys, 


Research, v. 73, no. 16, p. 5223-5234, illus., table, 1968. 


The Monte Carlo procedure was applied to the Earth using 97 eigenperiods, 
traveltimes of compressional and shear waves, and mass and moment of inertia of 
the Earth; indirect use was made of dt/dA data obtained from arrays. Out of § 
million models examined, 6 passed all tests. These show that (1) the core is 
inhomogeneous, consistent with Fe(15—25 percent)-Si for the outer core and Fe(20- 
50 percent)-Ni for the inner; (2) the core radius is increased by 5-20 km; (3) there 
are large density and velocity gradients in the transition region, which is a 
compositional boundary as well as a zone of phase changes; (4) there are large 
fluctuations in shear velocity and density in the upper mantle, the magnitude of 
which suggests that the mantle is variable in composition laterally, ranging from 
pyrolite to eclogite—-DBV 


Price, P.B. See Fleischer, R. L. 03136 


Prospero, J.M. See Silker, W. B. 02772 


02926 Quinn, James H.; Saunders, W. Bruce. The ammonoids Hudsonoceras and 


Baschkirites in the Morrowan series of Arkansas: Jour. Paleontology, v. 42, no. 
2, p. 397-402, illus., 1968. 


Goniatites from Lower Pennsylvanian strata of northern Arkansas are described 
as representatives of the genera Baschkirites and Hudsonoceras, index forms of the 
Middle Carboniferous rocks of Eurasia. In Arkansas H. moorei, n.sp., is present 
in the Cane Hill Member of the Hale Formation, and B. /ibrovitchi, n.sp., in the 
overlying Prairie Grove Member of the Hale Formation. Collectively, Hale 
goniatites indicate that the Cane Hill Member of the Hale Formation is equivalent 
in part to the Kinderscoutian Stage (R,) of northern England and the Prairie Grove 
Member is equivalent to some portion of the Marsdenian Stage (R2).—Authors’ 
abstract 


Ragland, PaulC. See_ Billings, Gale K. 02813 


Raleigh, C.B. See Carter, N. L. 02613 


02618 Raleigh, C. B. Mechanisms of plastic deformation of olivine: Jour. Geophys. 


Research, v. 73, no. 16, p. 5391-5406, illus., 1968. 


Olivine deformed experimentally at 5-kb confining pressure undergoes. plastic flow 
by slip on several systems. The active slip system is determined from microscopic 
study of slip bands, deformation lamellas and kink bands. Slip systems are given 
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for temperatures less than 1000°C and at 1000°C. Dependence of glide mechanism 
on temperature and strain rate is also observed in diopside. Data of the sort acquired 
in these experiments may be used to place limits on the possible temperatures and 
strain rates of naturally deformed rocks.—from Author’s abstract 


Raleigh, C.B. See Healy, J. H. 03057 
Ramirez—Munoz, J. See Malakoff, J. L. 02841 


02830 Ranalli, G.; Scheidegger, A. E. A test of the topological structure of river nets: 
Internat. Assoc. Sci. Hydrology Bull., v. 13, no. 2, p. 142-153, illus., tables, 1968. 


Two basically different models have been proposed to give a rational explanation 
of Horton’s law of stream numbers: the “cyclic”? model and the “‘random graph” 
model. In the present paper, these two models have been tested on the Wabash 
River system, in the continental U.S.A. This network is Hortonian, since the law 
of stream numbers is numerically satisfied with little scatter, but’ it shows no 
structural regularity at all. This seems to be a fairly general case. Therefore, the 
concept of structural regularity does not have its counterpart in nature, and the 
cyclic model does not correspond to reality. The random graph model, on the 
contrary, explains very well the observed facts: its basic statistical assumption, 
moreover, is found to be in agreement with observation.—from Authors’ abstract 


02621 Rancitelli, Louis A.; Fisher, David E. Potassium:argon problem in iron 
meteorites: Jour. Geophys. Research, v. 73, no. 16, p. 5429-5437, illus., table, 
1968. 


The authors have measured the K-41 and Ar-40 contents of the metal phase of 
several iron meteorites, using activation analysis, and have obtained ages of 0 
15x10° yrs. Shocked and unshocked specimens of Canyon Diablo show no 
differences in Ar content or K:Ar age. The K in the metal phase is located primarily 
along grain boundaries and is easily leached out by water. We conclude that ages 
previously measured by this technique are invalid in that they reflect mainly K loss 
by terrestrial water rather than an event in the meteorite’s formation.—Authors’ 
abstract 


02914 Randall, Allan D.; Pessl, Fred, Jr. Surficial geologic map of the Danielson 
quadrangle, Windham County, Connecticut: U.S. Geol. Survey Geol. Quad. Map 
GQ-660, scale 1:24,000, sections, 1968. 


Rao,M.N. See Miller, D. K. 02686 


03194 Rassam, Ghassan Noel. Studies on the Platteville Formation of Minnesota, lowa, 
and Wisconsin [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, 
p. 5084B, 1968. 


02656 Ray, Clayton E.; Wetmore, Alexander; Dunkle, David H.; Drez, Paul. Fossil 
vertebrates from the marine Pleistocene of southeastern Virginia: Smithsonian Misc. 
Colln., v. 153, no. 3 (Pub. 4742), 25 p., illus., 1968. 


Of 25 kinds of vertebrates recorded from the upper Pleistocene Kempsville 
Formation near Norfolk, two—the toadfish Opsanus and gray seal Halichoerus 
grypus—are recorded for the first time as fossils; eight—the menhaden Brevortia, 
angler Lophius, cod Gadus, sea robin Priontus, stargazer Astroscopus, gannet Morus 
bassanus, glaucous gull Larus hyperboreus, and great auk Pinguinus impennis—are 
recorded for the first time as fossils in North America. Immature bones of gannet 
and gray seal indicate breeding grounds far south of present limits. The walrus, 
Odobenus rosmarus, is recorded well south of its southernmost modern occurrence. 
The southerly occurrence of northern vertebrates is probably correlated with 
southerly displacement of climatic belts during Pleistocene glaciation.—from 
Authors’ abstract 


02607 Ray, Edward O. Shale stimulation—A new approach, in Kentucky Oil and Gas 
Assoc., 30th-31st Ann. Mtgs., 1966-67, Proc. Tech. Sess.: Kentucky Geol. Survey, 
ser. 10, Spec. Pub. 14, p. 35-42, illus., 1968. 
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The Devonian shales are the most important producer of natural gas in eastern 
Kentucky. The need for a new approach, other than the traditional shooting of 
the shale column with nitroglycerine, is evident, especially in areas of marginal 
production. A logging program which included gamma-density, temperature, and 
induction logs, was initiated primarily in the Perry County portion of the Big Sandy 
field to evaluate lithology and reservoir characteristics. This suite of logs revealed 
that the shale could be separated into distinct units on the basis of lithology ang 
radioactivity. Gas production is mainly from the Berea-Bedford zone and the lower 
shale unit of the true Devonian shale. Its accumulation is controlled by silty and 
sandy zones and laminations within the shale and jointing and fracturing. Five 
plates showing gamma log correlations are included.—from Author’s abstract 


Reed, John C., Jr. See Willden, Ronald. 02913 


02645 Rehn, E. E. Petroleum potential of the Rough Creek tectonic element in 


Kentucky, in Kentucky Oil and Gas Assoc., 30th-31st Ann. Mtgs., 1966-67, Proc. 
Tech. Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 12-25, illus., 1968. 


Prospects for discovery of petroleum in the Rough Creek uplift are good. Data 
suggest that this structural complex overlies an ancient basement scarp and mobile 
depositional hinge-belt. Sufficient relief may have existed in Cambro-Ordovician 
time to have trapped oil and gas prior to the culmination of folding and faulting. 
Porous rocks equivalent to parts of the Simpson and Arbuckle of the Midcontinent 
are present. If this overturned and faulted anticlinal structural complex does not 
eventually yield substantial amounts of oil and gas, then it must be considered an 
exception in the sense that it does not fit the pattern of structurally and 
stratigraphically analogous regions, such as southern Oklahoma, which have been 
successfully explored and tested.—from Author’s abstract 


Reiser, H.N. See Tailleur, I. L. 02939 


03214 Rhodes, R. C. Summary of the geology of the Mogollon Range, southwestern 


New Mexico, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran 
Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 260 
261, 1968. 


The range is 10,000 feet high and is composed of Tertiary ash flows and flow 
banded rhyolites associated with subordinate andesites, basalts, and volcanic 
sediments. Structurally, the range forms part of the western rim of the Mogollon 
volcano-tectonic depression and is bordered on the west side by an asymmetric 
graben, now filled with Gila conglomerate. The volcanic sequence west of the graben 
is substantially abbreviated compared with the great thickness of material, especially 
flow-—banded rhyolites and ash flows, constituting the rim. Volcanic units have been 
classified into four major associations; each includes thick ash flows and protrusive 
flow-banded rhyolites.—from Author’s introduction 

Rich, CharlesI. See Brown, John L. 02744 

Richards, H.G. See Colquhoun, D. J. 02846 

Richardson, A. See Watkins, N. D. 02984 

Rieck, H.G., Jr. See Silker, W. B. 02772 

Rightmire, Craig T. See Valastro,S., Jr. 02749 

Riley,D.L. See Herzenberg, C. L. 02742 


Rima, Donald R. See Herrick, Stephen M. 03175 


03052 Ritchie, J. C.; Lichti-Federovich, Sigrid. Holocene pollen assemblages from the 


Tiger Hills, Manitoba: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 873-880, 
illus., tables, 1968. 
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Coring of three kettle lakes yielded sections of sediment which span the Holocene. 
Detailed pollen analysis of two sections suggests five main assemblage zones. Zone 
V, the lowest, is interpreted as a spruce-dominated vegetation associated with such 
pioneering species as Shepherdia canadensis and Artemisia, found at present as local 
fragments and having no regional equivalent. Zone IV also has no analog among 
recent pollen spectra, and is interpreted as a mosaic of mixed coniferous—broadleaved 
deciduous forest stands, and extensive scrub with Juniperus and grassland. Zone 
IIl is dominated by nonarboreal pollen types and suggests grassland, while Zone 
Il has an oak component, which indicates a savanna type. Zone I is the modern 
assemblage, with prominent representation by weedy species. Radiocarbon dates 
suggest the area was occupied by Zone V_ assemblage from about 12,800 B.P.— 
from Authors’ abstract 


02652 Roberts, John F. Statistics of Oklahoma’s petroleum industry, 1967: Oklahoma 
Geology Notes, v. 28, no: 4, p. 138-145, illus., tables, 1968. 


Exploratory drilling during 1967 declined as did most activity in the petroleum 
industry of Oklahoma except production. The state-wide success ratio was 23 
percent; that of the Anadarko basin and its north flank, 40 percent. The most 
significant discoveries were in carbonate reservoirs of Mississippian, Hunton, and 
Viola units, and sandstone reservoirs in Pennsylvanian and Ordovician formations. 
The first Ordovician production in the Panhandle was in Beaver County and was 
gas from the Viola at the rate of 9.172 million cu ft per day; a new depth record 
at 18,643 feet was set in Grady County with an open-flow potential of 7.8 million 
cu ft of gas from Springer sands. Summary tables include a list of the 22 giant 
fields; total value of cumulative and yearly production of all petroleum products 
is 23.3 billion dollars —GDC 


Robertson, D. E. See Silker, W. B. 02772 
Robinson, Arthur H. See Trewartha, Glenn T. 02704 


03122 Robinson, Peter. The paleontology and geology of the Badwater Creek area, 
central Wyoming—Pt. 4, Late Eocene primates from Badwater, Wyoming, with a 
discussion of material from Utah: Carnegie Mus. Annals, v. 39, art. 19, p. 307 
326, illus., tables, 1968. 


The Nearctic fauna of small prosimian primates of the Badwater Creek area, Wyo., 
and age-equivalent late Uintan fauna of northeastern Utah are described; 
evolutionary trends in dentition are discussed. The primate component of the 
Badwater fauna is about 20 percent of the total mammals. There are several 
undetermined species and four new: Hemiacodon jepseni and Mytonius hopsoni from 
Utah, Macrotarsius siegerti and Phenacolemur mcgrewi from Wyo.; the first three 
are placed in the Omomyidae (infraorder Lorisiformes), distinguished by dentition 
from Anaptomorphidae (Tarsiiformes). Mytonius, n. gen. and Ourayia are placed 
ina new omomyid subfamily Mytoniinae. Phenacolemur mcgrewi is a relict species 
of Paromomyidae (undet. infraorder).—_VMJ 


02634 Robison, Richard A.; Pantoja—Alor, Jerjes. Tremadocian trilobites from the 
Nochixtlan region, Oaxaca, Mexico: Jour. Paleontology, v. 42, no. 3, p. 767-800, 
illus., 1968. 








Twenty-one genera (five new) and 28 species (22 new) of trilobites are described 
from the lower 60 m of the Tifiu Formation. A new olenid subfamily, Plicatolininae, 
is proposed. The assemblage in the calcareous lower member of the Tifu 
approximately correlates with the Saukia Zone of the Upper Cambrian of North 
America and with the lower Tremadocian of Europe and South America. The 
assemblage in the lower part of the shaly upper member of the Tifiu approximately 
correlates with Lower Ordovician trilobite zones A to D or E of western U.S., and 
probably with most of the upper Tremadocian of Europe and South America.—VMJ 


Roche, James E. See Carozzi, Albert V. 02718 
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02829 Rodriguez-Iturbe, Ignacio; Nordin, Carl F. Time series analyses of water and 
sediment discharges: Internat. Assoc. Sci. Hydrology Bull., v. 13, no. 2, p. 69- 
84, illus., tables, 1968. 
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The techniques of time series analysis applied to studies of long-term water and 0297 
sediment discharges for four stations of the Rio Grande show that cyclic models 
can account for less than 25 percent of the variance in the water series and 15 
percent in the sediment series. The annual cycles of water discharge and sediment 
discharge are significantly correlated, with systematic variations from station to 
station resulting from erratic tributary inflow and variable irrigation demands. 
Authors’ abstract 


03154 Roen, John B. A transcurrent structure in Fayette and Greene Counties, 
Pennsylvania: U.S. Geol. Survey Prof. Paper 600-C, p. C149-C152, illus., 1968. 


Study of a peridotite intrusion zone in southwest Pennsylvania indicates that the 
peridotite intruded a preexisting strike-slip fault of minimal left-lateral movement. 
Along the strike of this northwest-trending fault zone, northeast-trending folds 
terminate, fold amplitudes change, and axial trends vary; the net effect produces 
a noticeable northwest-trending transcurrent structural lineament at least seven miles 
long. This lineament is considered to be the reflection of differential movement 
along the margin of a subsurface décollement.—Author’s abstract 


03195 Rollins, Harold Bert. The phylogeny and functional morphology of the 
K nightitinae, Carinaropsinae, and Praematuratropidae (Gastropoda, 026 
Bellerophontacea) [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1,p.5084B, 1968. 


03102 Romig, Phillip R. Deformations near a large earthquake [abs.]: Earthquake 
Notes, v. 39, nos. 1-2, p. 7, 1968. 


Rona, P.A. See  Brakl, J. 02630 
Ronai, LiliE. See Ellis, Brooks F. 02727 


03042 Ross, John V.; Kellerhals, P. Evolution of the Slocan Syncline in south-central 
British Columbia: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 851-872, illus., 030 
geol. map, 1968. 


The core of this syncline, located in the center of the Kootenay arc, is outlined 
by the deformed Triassic Slocan Group, deposited originally in a synform on the 
upward-facing limb of a recumbent anticline, comprising Paleozoic and older rocks, 
and resulting from the first phase of deformation, Permian. The core of the anticline 
contains a wedge of gneiss whose emplacement may have formed the fold. Phase 
2 deformation, Triassic, refolded the recumbent anticline into a synform, whose 
geometry and phases of deformation are described. Amphibolite facies 
metamorphism accompanied these phases. Phase 3, nonmetamorphic, tightened 
earlier folds and prouced the Slocan syncline. A section on tectonics relates change 
of facies to geometric structural development. Evidence suggests that the recumbent 
anticline is one of a set of nappes disposed above and below the one described, 
and that the Kootenay arc is an old structure.—ESL 03 


03056 Ross, John V. Structural relations at the eastern margin of the Shuswap 
Complex, near Revelstoke, southeastern British Columbia: Canadian Jour. Earth 
Sci., v. 5, no. 4, pt. 1, p. 831-849, illus., tables, 1968. 


Three major phases of folding affected rocks of Late Proterozoic and Early Paleozoic 
age. The main and first phase produced a large recumbent anticline, trending north, 
overturned to the east, that contains an exotic wedge of granite-gneiss within its 
core. This gneiss, mechanically emplaced, had a metamorphic and deformational 
history prior to its emplacement; its age is possible Hudsonian equivalent. 
Metamorphism during this phase of folding was greenschist facies. Phase—2 folding 
was accompanied by amphibolite facies metamorphism, and caused refolding of the 02 
earlier composite recumbent anticline into open folds along southeasterly axes. The : 
final phase of folding, associated with waning metamorphism, gave rise to folds 











and 
69- 


and 
dels 

15 
ent 


: 
4 
. 
S 











ABSTRACTS 95 


along southeasterly striking axial-planes that dip steeply to the northeast, tightening 
up the previously formed folds. The absolute age of these deformations is not yet 
known.—from Author’s abstract 





02972 Ross, Reuben James, Jr. Brachiopods from the upper part of the Garden City 
Formation (Ordovician), north-central Utah: U.S. Geol. Survey Prof. Paper 593 
H, p. H1-H13, illus., tables, 1968. 


Brachiopods from the upper 250 feet of the Garden City Formation in the northern 
part of the Logan 30-minute quadrangle, Utah, indicate correlation of that part 
of the Garden City with the upper part of the Beekmantown Group of Maryland 
and Pennsylvania. The brachiopods of zone L of Ross, which is equivalent to the 
Orthidiella zone of the Whiterock Stage of Cooper may be latest Canadian, rather 
than earliest Mohawkian, in age. Species of Orthambonites, Tritoechia (one new) 
Hesperonomia, Diparelasma (one new), Anomalorthis (one new), Syntrophopsis, and 
Camerella are described.— Author’s abstract 


Rowland, T. L. See Amsden, T. W. 02670 
Rowland, T.L. See Amsden, Thomas W. 02954 


Roy, Jean LL. See Irving, E. 03043 


02627 Roy, Robert F.; Decker, Edward R.; Blackwell, David D.; Birch, Francis. Heat 


flow in the United States: Jour. Geophys. Research, v. 73, no. 16, p. 5207-5221, 
illus., tables, 1968. 


New measurements of heat flow are reported for 138 sites in the United States. 
The tabulation includes mean gradients, mean resistivities, and uncorrected and 
topographically corrected heat flow. Methods and calibrations are briefly described. 
In several areas, station density is adequate for preliminary contouring and for 
correlation with basement geology and radioactivity.— Authors’ abstract 


Rubey,W.W. See Healy, J. H. 03057 


03032 Rudel, C. H. Pullenia moorei-Rotalia ‘becki (Pseudosaucesian) biofacies of the 


Lower Mohnian, in Geology and oil fields, west side southern San Joaquin Valley 
AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los 
Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 92, 1968. 


An Upper Miocene interval of sediments on the west side of the San Joaquin Valley 
has been recognized by its contained fauna. The facies is called ‘“‘Pseudosaucesian”’ 
because the faunas contain several deep water foraminifers generally typical of the 
Saucesian Stage, lower Miocene. A few short-ranging species, notably Pullenia 
moorei and Rotalia becki, restricted to the basal Lower Mohnian Stage, aid in 
placing these sediments in their proper stratigraphic sequence; an excellent outcrop 
exposure is described. The underlying and overlying rocks and their contained faunas 
are described and interpreted. HRC 


03045 Russell, Loris S. A new cetacean from the Oligocene Sooke Formation of 


Vancouver Island, British Columbia: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 
1, p. 929-933, illus., 1968. 


Chonecetus sookensis, a new genus and species, is based on an incomplete skull and 
parts of four vertebrae. It has a relatively elongate, tapering brain case, and a 
semicircular, depressed supraoccipital shield. It appears to be intermediate between 
archaeocetes and primitive odontocetes, but is tentatively placed in the Archaeoceti 
without reference to family.—-Author’s abstract 


Rust, B.R. See Dineley, D. L. 03040 


03131 Sabina, Ann P. Rocks and minerals for the collector—Kingston, Ontario to 


Lac St-Jean, Quebec: Canada Geol. Survey Paper 67-51, 147 p., illus., table, 1968. 
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Occurrences of minerals, rocks and fossils are described from about 140 accessible 
localities, all on the north side of the St. Lawrence River except for a few in the 
Montreal area. There is a wide variety of specimen material but little suitable for 
lapidary purposes. In the Kingston—Perth area are numerous old mine workings— 
apatite, mica and feldspar as well as lead-zinc, iron and graphite—from which crystal 
specimens and uncommon minerals are available. Some wilsonite, perthite and 
peristerite are suitable for lapidary work, but good quality material is not abundant. 
Fossils are common in the Kingston area, and between Montreal and Lac St-Jean. 
Ornamental-type rocks include marble, granite, and anorthosite—-GDC 
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Sacks,I.S. See James, David E. 03104 


03046 Saint John, Brian E. Paleolacustrine arenites in the Holleford meteorite crater, 


Ontario: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 935-943, illus., table, 
1968. 


Holleford crater about 20 mi northwest of Kingston, forms a circular structural 
depression 1.46 mi in diameter and about 950 feet deep, filled by sedimentary rocks 
of Late Proterozoic and Early Paleozoic age with a maximum thickness of 850 feet. 
These rocks and the polymictic breccia underlying them have been divided into seven 
lithic units, the bulk of which is microlaminated calcareous quartz arenites with 
lesser amounts of argillaceous and carbonaceous material. These arenites are unlike 
any rocks found locally, and are overlain by carbonates and shales of the Black 
River Group with apparent unconformity. The origin postulated for the arenites 
is a Late Proterozoic or early Paleozoic fresh-water lake in a subtropical to 
temperate climate rarely frozenover. Later compaction of underlying breccias and 
paleolacustrine arenites formed a shallow structural basin in the Black River 
carbonates.—from Author’s abstract 


03196 Sales, John Keith. Structural analysis of the Basin Range province in terms 


of wrench faulting [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. 5084B-5085B, 1968. 


02894 Salvini-Plawen, Luitfried von. Die ‘Funktions—Coelomtheorie’ in der Evolution 


der Mollusken [with English abs. and summ.]: Systematic Zoology, v. 17, no. 2, 
p. 192-208, 1968. 


According to ontogenetical and comparative anatomical findings, the molluscan 
coelom is neither reduced nor has it been metamerically segmented. Continuity 
in organization supports the derivation of the lower’ mollusks from 
turbellariomorphic ancestors. The locomotion of the mollusks by cilia or muscular 
microwaves of the ventral body surface, inherited from the flatworms, shows that 
there was never a need for a “hydrostatic locomotion-skeleton”: the molluscan 
coelom has primarily been formed as a protective pericardium. The gonopericardial 
cavity of the mollusks is a functionally conditional coelomic formation independently 
developed by the mollusks and not fully homologous with the secondary body cavity 
of other coelomates.—/from Author's English summary 


02668 Sandberg, Charles A.; Mapel, William J. Devonian of the northern Rocky 


Mountains and Plains, in Internat. Symposium on the Devonian System, Calgary, 
1967 [Proc.], V. 1: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 843 
877, illus., 1967 [1968]. 


The Devonian System, represented predominantly by shallow-water marine 
carbonate, is widespread in Montana, Wyoming, eastern Idaho, North and South 
Dakota, and northwestern Nebraska; it comprises cratonic rocks in the east and 
miogeosynclinal in the west. Cratonic rocks thicken northward from their southern 
limit in Wyoming, to 1,250 feet in northern Montana, and thicken eastward from 
central Montana to 2,000 feet in the Williston basin. The miogeosynclinal rocks, 
moved eastward by thrust faults, abut against cratonic rocks along a north-trending 
disturbed belt, and thicken westward from 1,000 feet near the belt to 3,000 feet 
near the Idaho batholith. Isopach maps are included for the Devonian as a whole, 
and for four subdivisions. Stratigraphy of each of five subdivisions, shown on a 
map with the ancestral structural features, is treated separately.— ESL 
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02661 Sanford, B. V. Devonian of Ontario and Michigan, in Internat. Symposium 
on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, Alberta 
Soc. Petroleum Geologists, p. 973-999, illus., 1967 [1968]. 





The paper, lithostratigraphical in scope, contains a brief description of rock units 
comprising the Devonian in the Michigan basin and adjacent northern boundary 
of the Appalachian basin. Their maximum development, 3,400 feet, is in the lower 
structural part of the basin. Where Devonian rocks outcrop in Ontario, they are 
generally less than 1,000 feet thick. A fairly complete Middle Devonian sequence 
is represented, predominantly limestone, grading to shale in Ontario, but earliest 
rocks are missing for the most part. The Upper Devonian sequence is composed 
of minor sandstone, siltstone, normal-—marine, and black shale facies, with the latter 
prevailing in Ontario. Seven isopach maps are included. The Devonian in this 
area is economically important as a source of petroleum.— ESL 


02979 Sangster, D. F. Some chemical features of lead—zinc deposits in carbonate rocks: 


Canada Geol. Survey Paper 68-39, 17 p., illus., 1968. 


Major chemical features of lead-zinc deposits in carbonate rocks can be expressed 
in terms of two “systems”: Cu-Pb-Zn and Pb-Zn-Ag. In the first, the ores are 
markedly bimodal in the Zn/Zn+ Pb atomic ratio and characteristically copper-poor 
relative to lead and zinc. In the second, most ores are relatively low in silver, except 
for those few orebodies which produce by-product copper and/or contain 
polymetallic minerals. Analyses of host-rock carbonate from three Canadian 
deposits show that, as the size (tonnage) of the orebody increases, the Cu-Pb-Zn 
atomic ratio approaches that of the ore. Trace-element contents in sphalerite from 
four Canadian deposits are represented as Fe-Mn-—Cd, Cu-As-Ag, and Cr-Ni-Co 
atomic ratios. Sphalerite from one of these deposits, which appears to have more 
“hydrothermal” features than the other three, is richer in Mn, Ag, and Ni.—GDC 


Sanz,H.G. See Wasserburg, G. J. 02764 


02977 Sarcia, Jacqueline A. Répartition spatio-temporelle des gisements de substances 


usuelles et nobles dans les aires Précambriennes d’Afrique, d’Amérique du Nord 
et d’Australie [with English abs.]: Chronique Mines et Recherche Miniére, v. 36, 
no. 374, p. 171-182, illus., 1968. 


Mineral production, 1960-65, from Precambrian areas in Africa, Canada, and 
Australia, is reviewed. Resources discussed include gold, platinum, lead, zinc, 
copper, tin, uranium, nickel, chromium, and pegmatite deposits. Qualitative as well 
as quantitative differences, in production and in types of deposits, reflect the 
individuality of each continent. Main deposits, classified by their structural and 
geochronological characteristics, indicate that geochronological areas in 
Precambrian shields are not systematically metallogenically equivalent. Two types 
of metallogenic orogenesis are postulated: (1) crustal material concentrating 
lithophile elements related to granite or removing sedimentary mineralizations; (2) 
infra~ or sub-crustal material concentrating chalco- or siderophile elements.—GDC 


02949 Sartenaer, P. J. M. J. Famennian rhynchonellid brachiopod genera as a tool 


for correlation, in Internat. Symposium on the Devonian System, Calgary, Alberta, 
1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 1043 
1060, illus., 1967 [1968]. 


Since 1940, the Order Rhynchonellidae has been extensively studied with 
considerable proliferation of genera, Palaeozoic genera having more than tripled, 
and Devonian genera increased from 17 to 86. These taxonomic units, redefined 
or new, allow correlation between widely separated sedimentary basins. Five genera 
that had been considered Famennian are now excluded from this interval, and 15 
genera have been accepted. Three genera, whose systematic position or stratigraphic 
range are not fully understood are still under examination. On the basis of some 
genera, it is already possible to outline the major trends of a worldwide 
biostratigraphic zonation of the Famennian.—from Author’s abstract 








03006 Sass, J. H.; Muaroe, Robert J.; Lachenbruch, Arthur H. 
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Measurements of 
geothermal flux through poorly consolidated sediments: Earth and Planetary Sci. 
Letters, v. 4, no. 4, p. 293-298, illus., table, 1968. 


In many regions, crystalline rocks are covered by hundreds of meters of 
unconsolidated and poorly consolidated sediments. Estimates of heat flux within 
these sediments using standard continental techniques (temperature and conductivity 
measurements at intervals of 10 to 30 m) are unreliable, mainly because of the 
difficulty in obtaining and preserving representative lengths of core. However, it 
is sometimes feasible to use what amounts to an oceanographic technique by making 
closely spaced temperature and conductivity measurements within short cored 
intervals. This is demonstrated by a borehole at Menlo Park, California (37°27' 
N., 122°10’ W. elevation 16 m), where heat flows determined over 12 separate | 
meter intervals all lie within 10 percent of their mean value, 2.2% cal/cm’sec. 
Authors’ abstract 


Sato, Y. See Landisman, M. 03112 


02863 Saucier, Roger Thomas. Recent geomorphic history of the Pontchartrain Basin, 


Louisiana [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 241B-242B, 
1968. 


Saunders, W. Bruce. See Quinn, James H. 02926 


Scarbrough,W.L. See Joiner, T. J. 03061 


03233 Schafroth,Don W. Stratigraphy of some Cretaceous formations of southeastern 


Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 
64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 59-67, illus., 
1968. 


Sufficient information is now available, both as a result of information gathered 
by the author and by others, to correlate the rocks belonging to the Cretaceous 
System which are located in parts of south-central Arizona. The Lower Cretaceous 
rocks in the area correlate with the type section, the Bisbee Group, and the Upper 
Cretaceous rocks correlate with the type Sonoita Group. The total Cretaceous 
System is tied together only at the small area on the south flank of the Empire 
Mountains where the Upper Cretaceous rocks rest with angular unconformity on 
Lower Cretaceous rocks.—Author’s summary 


Scheidegger, A.E. See Ranalli, G. 02830 


03133 Schilder, Franz Alfred. The generic classification of cowries: Veliger, v. 10, 


no. 3, p. 264-273, 1968. 


All genera and subgenera of gastropods of the superfamilies Cypraeacea and 
Triviacea, comprising the “true’”’ cowries, Cypraeidae, and the closely allied ‘‘false” 
cowries, Ovulidae, Triviidae, and Pediculariidae, are listed in taxonomic (and 
presumably phylogenetic) order with their type species and synonyms. Symbols 
preceding the names denote extinct taxa (age and locality not given), invalid names, 
distinctions in synonyms and type species, and various kinds of error and 
emendation. Generic and subgeneric names in an alphabetical list are keyed by 
digits to subfamily and tribus in the taxonomic list.— VMJ 


03222 Schmitt, H. H. Memorial of Harrison Ashley Schmitt [1896-1966], in Southern 


Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., 
Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. v—xii, portrait, 1968. 


Schmitt, Roman A. See Theisen, Arthur A. 02753 


03197 Schnitker, Detmar Friedrich. Distribution of foraminifera on the North Carolina 


continental shelf [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 
1, p. 5085B, 1968. 
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; 
A 02623 Schopf, Thomas J. M.; Manheim, Frank T. Chemical composition of Ectoprocta 


(Bryozoa)—Addenda [to 1967 paper]: Jour. Paleontology, v. 42, no. 3, p. 858, 1968. 


A statement of the analytical procedure, using a direct reading emission 
4 spectrometer, and other additions and corrections to our previous article [ibid., v. 
vity 41, no. 5, p. 1197-1225, 1967] are given.—Authors’ abstract 

ty Schroeder, MelvinC. See Jennings, A. Ray. 02738 
02687 Schubel, J. R. Suspended sediment of the northern Chesapeake Bay—Contract 
7! Nonr 4010(11): Johns Hopkins Univ. Chesapeake Bay Inst. Tech. Rept. 35 (Ref. 
“a 68-2), 264 p., illus., tables, 1968. 

os Samples were collected routinely at 16 stations, and at selected stations for mineral 
identification. Concentrations of suspended sediment in the Bay were greater than 
5 mg per | through the year, and reached values greater than 110 mg per | during 
peak river flow. Mean projected diameter of particles was between 1.1 and 2.8 
u, increasing near the bottom. Minerals were illite, chlorite, kaolinite, quartz, and 
sin, feldspar, with illite most abundant. The Susquehanna is the principal source of 
2B, fluvial sediment, and discharges 0.6x 10° metric tons of sediment, 70 percent during 
peak runoff, most of which is deposited in the area. Another 0.1 x 10° metric tons 
are introduced from coastal erosion. During peak runoff, suspended sediment in 
the Bay is closely related to that of the Susquehanna, but at other times, 
concentrations are higher in the Bay than in the river mouth. An average 
sedimentation rate of 2-3 mm a year is indicated.— ESL 


02799 Schwarz, E. J. Magnetic phases in natural pyrrhotite Feo.s9S and Feo.9:S: Jour. 
Geomagnetism and Geoelectricity, v. 20, no. 2, p. 67-74, illus., 1968. 


Results of thermomagnetic investigation of two natural pyrrhotites of intermediate 
chemical composition indicate coexistence of a ferrimagnetic phase of composition 
Feo.s75S to Feo.ssS (T. about equal to 300°C) and an antiferromagnetic phase which 
becomes ferrimagnetic above 180°C due to vacancy ordering. The second phase 
comprises 70 to 90 percent of the individual specimens, and is less Fe deficient than 
the composition of the whole sample. These conclusions are confirmed by results 
of application of magnetite powder to etched polished surfaces of the samples. 
Changes in thermomagnetic properties of both phases are observed after continued 
heating above about 250°. Heating to 500-600°C probably results in 
homogenization of specimens as points of inflection below 300°C on the J(T) curves 
disappear.—from Author’s abstract 


02978 Schwarz, E. J. A recording thermomagnetic balance: Canada Geol. Survey 
Paper 68-37, 11 p., illus., 1968. 


An instrument [for determining magnetic properties of rocks and minerals] is 
described that records continuously the force acting on a small specimen kept 
d stationary in an inhomogeneous magnetic field produced by an electromagnet with 
& specially cut pole caps. The force is displayed along one of the axes of an xy recorder 
d while either the temperature of the specimen (variable between -196 and 800°C) 
s or the magnetic field strength (variable between 0 and 7900 oe) is read along the 
, other axis. The smallest magnetic moment that can be displayed per inch of recorder 
chart is 1.27x10 ° cgs emu +3 percent. The sensitivity may be decreased in 
y calibrated steps to a maximum of 2.5 cgs emu/inch deflection during operation. 
The system may be evacuated to below 10° * torr. Some typical results are added 
and briefly discussed.—Author’s abstract 





Schweger, Charles E. See Mehringer, Peter J., Jr. 02810 


02983 Scott, Martha R. Thorium and uranium concentrations and isotope ratios in 
river sediments: Earth and Planetary Sci. Letters, v. 4, no. 3, p. 245-252, illus., 
tables, 1968. 


: Sediments from five rivers in the U.S. have been analyzed for Th and U. The 
| U-238 decay series weathers to disequilibrium. The U-234/U-238 activity ratio 
; isin sediment from well-leached soils and in sediment from organic-rich surface 
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layers of soil profiles. Th-230 exists in excess of equilibrium amounts relative to 
its parent U-234 in the fine fraction of most of the sediments analyzed. Th 
concentrations and Th-230 excess are significantly higher in the 2-0.2 micron and 
less than 0.2 micron size fractions than in the 2-20 micron fractions, indicating 
adsorption by clays, complexing with sesquioxides, or possible concentration ip 
resistates. Unsupported Th-230 is being added to deep-sea sediments at a maximum 
rate of 0.5 dpm/cm’/1000 y.—from Author’s abstract 


Scott,W.Z. See Malakoff, J. L. 02841 
Seaber, Paul R. See Holliday, Este F. 03059 
Seeland, David A. See Nelson, Willis H. 02882 


02756 Seigel, H. O.; Hill, H. L.; Baird, J. G. Discovery case history of the Pyramid 
ore bodies Pine Point, Northwest Territories, Canada: Geophysics, v. 33, no. 4, 
p. 645-656, illus., 1968. 


In the fall of 1965 a geophysical exploration program, in the Pine Point area, 
Northwest Territories, led to the discovery of 11.2 million tons of ore grading 11.7 
percent combined lead and zinc in two separate ore bodies. The ore bodies are 
relatively flat-lying,, although irregular in plan and section, in limestones and 
dolomites, some reefoidal, of Middle Devonian age, and are generally conformable 
to these sediments. The basic discoveries were effected by a time-domain, induced- 
polarization survey. A subsequent gravity survey proved to be of considerable value 
in guiding the extensive drilling program and in predicting the amount of ore to 
be expected. Despite a high marcasite content, the ore bodies did not respond 
appreciably to electromagnetic induction methods. This is attributed to the mode 
of distribution of the various sulfide minerals.—from Authors’ abstract 


03234 Sell, James D. Correlation of some post-Laramide Tertiary units Globe (Gila 


County) to Gila Bend (Maricopa County), Arizona, in Southern Arizona Guidebook 
3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, 
Ariz., Arizona Geol. Soc., p. 69-74, illus., 1968. 


Tertiary units can be correlated along a 130 mile area in south-central Arizona. 
The units are correlated on the basis of lithology, structural involvement, and 
sequence, but they are not exact time equivalents. None covered the region 
completely nor are similarly appearing units necessarily of the same source; all are 
post-Laramide in age. They are, from oldest to youngest: older conglomerates, 
andesite volcanics, older volcanics, younger conglomerates, tuffs and ignimbrites 
(late Eocene(?) to middle Miocenef{?)); and younger basalts (late(?) Miocene-early 
Pliocene). Numerous specific geographic areas are described.— HRC 


02840 SenGupta, J. G. Determination of microgram amounts of the six Platinum 


group metals in iron and stony meteorites [with French and German abs.]: Arnal. 
Chim. Acta, v. 42, no. 3, p. 481-488, tables, 1968. 


Microgram amounts of the six platinum-group metals in five stony and three iron 
meteorites were determined spectrophotometrically after perchloric acid 
decomposition and ion-exchange separation. The accuracy of the determinations 
of osmium, ruthenium and platinum was improved by the use of more sensitive 
procedures; arsenazo III was used for the determination of palladium in presence 
of platinum, rhodium and iridium. The data for platinum-group metals thus 
obtained are compared with published data obtained by neutron activation and 
spectrographic methods for the same meteorites or for other meteorites of the same 
class. With a few exceptions, the agreement between the new data and published 
data is satisfactory.—Author’s summary 


SEPM. See Am. Assoc. Petroleum Geologists. 03025 


02798 Serata,S. Application of continuum mechanics to design of deep potash mines 


in Canada: Internat. Jour. Rock Mechanics and Mining Sci., v. 5, no. 4, p. 293 
314, iiius., 1968. 
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A new method of examining th time-dependent behavior of rocks, based on tensor 
analysis and employing an Absolute Triaxial Testing (ATT) machine, is described. 
The results of tensor analysis of rock media identify fundamental properties 
including octahedral shearing strength, Poisson’s ratio, visco-elasticity and visco 
plasticity, and permit development of a continuum theory. Field tests were 
conducted in test wells and salt mines and a sufficient degree of correlation was 
obtained to warrant application of the theory to deep potash mining in Canada. 
The effects of the underground stress field on mine stability are evaluated in relation 
to plastic closure of mine openings, stability of mine pillars and roofs, stress 
distribution in supporting structures, and determination of the optimum working 
extraction rate.—from Author’s abstract 


02862 Shahbazi, Mohsen. Analytic techniques for determining groundwater flow fields 


[abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 194B, 1968. 


02970 Shawe, Daniel R. Petrography of sedimentary rocks in the Slick Rock district, 


San Miguel and Dolores Counties, Colorado: U.S. Geol. Survey Prof. Paper 576 
B, p. B1-B34, illus., tables, 1968. 


Thin-section studies of rocks from the Chinle and Morrison Formations and 
adjacent strata reveal similar mineral compositions composed mainly of quartz, 
cherts, feldspar, clay, and calcite. Uranium- and vanadium-bearing units are not 
unique mineralogically. Rock types vary principally in proportions of constituent 
minerals. Minor but widespread hematite derived from oxidation of detrital 
magnetite and ilmenite in rocks of most lithologies imparts the reddish-brown color 
that suggests the name “red beds.”’ Low porosity of argillaceous rocks indicates 
depth of burial in excess of 10,000 feet. Epigenetic saline(?) alteration of the red 
beds during deep burial and before appreciable folding resulted in growth of the 
authigenic minerals calcite, dolomite, barite, albite, anatase, pyrite, and marcasite. 
Uranium-vanadium mineralization accompanied epigenetic alteration. DRS 


03174 Shawe, Daniel R. Coincidence of fossil and lithologic zones in the lower part 


of the Upper Cretaceous Mancos Shale, Slick Rock district, Colorado: U.S. Geol. 
Survey Prof. Paper 600-C, p. C66—C68, illus., 1968. 


Fossil zones comprising widespread faunas in the lower part of the Upper Cretaceous 
Mancos Shale coincide with lithologic zones distinguished by variations in amounts 
of bentonitic shale layers, calcite, and pyrite, and by variations in amounts of trace 
elements in the pyrite. The lithologic differences reflect local environmental 
differences that most paleontologists consider should not have influenced 
distribution of the contained faunas.—Author’s abstract 


02884 Shawe, Fred R. Geologic map of the Riverside quadrangle, Butler and Warren 


Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-736, scale 1:24,000, 
section, text, 1968. 


Coal, the principal mineral resource in the Riverside quadrangle, has been mined 
from all of the seven coal beds mapped. Other resources are gray underclay beneath 
the Main Nolin coal bed, Pennsylvanian asphalt-bearing sandstone near the eastern 
edge, limestone for aggregate and agricultural purposes from the Glen Dean 
Limestone, and gravel in small quantities from river beds and terrace deposits. 
MCM 


02762 Shea, James H. A tale of ten plutons— Discussion [of paper by K. B. Krauskopf, 


1968]: Geol. Soc. America Bull., v. 79, no. 9, p. 1243, 1968. 


Shea takes exception to Krauskopf’s (ibid., no. 1, p. 1-18, 1968) inference that some 
geologic questions concerning the Inyo batholith are gph evnstces because the 
processes are basically random and accidental and that many other geologic 
questions fall into the same category. Shea feels that this attitude negates the role 
of the scientist, that is, it is the task of the scientist to discover and describe the 
pattern of behavior on natural phenomena even though this behavior 
may be extremely complex.—VSN 














03013 Shepard, Francis P. The rising tide of marine geology: 
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GeoScience News, vy, 
1, no. 5, p. 16-20, 27, illus., 1968. 


The author has outlined the tremendous expansion and development of marine 
geology since World War II, and cites some of the recent findings and theories 
which have developed from the great increase of knowledge of sea—floor topography, 
marine sediments, and structure of the formations beneath the ocean bottom.— MST 


Sheppard, R. M., Jr. See Greenfield, R. J.03117 


03114 Sheppard, Robert M., Jr. LASA station corrections and P-wave dT/dA values 


[abs.]: Earthquake Notes, v. 39, nos. 1-2, p. 18, 1968. 


03223 Sheridan, Michael F. Volcanic geology along the western part of the Apache 


Trail, Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran 
Sec., 64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 227- 
229, illus., table, 1968. 


The area includes about 450 sq mi of predominantly silicic volcanic and pyroclastic 
rocks. Although ash-flow tuffs make up a large percentage of the volume, lavas 
and epiclastic volcanic breccias constitute about 50 percent of the total. Field 
evidence shows that two moderate-sized calderas in a central graben are the source 
of the most recent material. There are three general zones: the volcanic plateau, 
collapse collars, and caldera core; each is described. The volcanic rocks rest on 
a granite basement. No ages are suggested, but geomorphological evidence would 
indicate the Cenozoic.—HRC 


Sheridan, Michael F. See Damon, Paul E. 03225 
Shiever,J.W. See Wehmeier, F. H. 02735 


Shigo, J. J.,3d. See Benedict, L. G. 02802 


03188 Shih, Keh-Gong. On the reduction and interpretation of ocean—floor temperature 


and heat flow data [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, 
pt. 1, p. SO88B, 1968. 


02772 Silker, W. B.; Robertson, D. E.; Rieck, H. G., Jr.; Perkins, R. W.; Prospero, 


J.M. Beryllium-7 in ocean water: Science, v. 161, no. 3844, p. 879-880, table, 
1968. 


Concentration of the radio nuclide Be-7, produced by cosmic rays, was measured 
in waters collected from both the Atlantic and Pacific Oceans. This short-lived 
nuclide is well suited as a tracer for interactions at the air-sea interface and for 
the measurement of rapid mixing process in the surface layer of the ocean.— Authors’ 
abstract 


Silver, Eli A. See Moore, George W. 03173 


Simmonds, P. See Henderson, W. 02743 


03101 Simon Ruth B. The Denver earthquakes, 1962-1967: Earthquake Notes, v. 


39, nos. 1-2, p. 37-40, illus., 1968. 
Sinclair, A.J. See Nguyen, K. K. 03049 


02722 Sinnott, Allen; Tibbitts, G. Chase, Jr. Ground-water resources of Accomack 


and Northampton Counties, Virginia: Virginia Div. Mineral Resources, Mineral 
Resources Rept. 9, 113 p., illus., tables, 1968. 


This area at the south end of Delmarva Peninsula is veneered by Pleistocene deposits 
in which sandy aquifers supply water for domestic needs; at Chincoteague 140,000 
gpd are pumped. Immediately underlying Miocene deposits supply municipal and 
industrial installations; one deep well at Exmore yielded 746 gpm with 37 feet of 
drawdown. A well at Cape Charles pumped regularly 645 gpm. Very few wells 
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penetrate deeper Eocene, Paleocene, and Cretaceous rocks; none reach basement 
rocks, presumably 3,000 feet below the surface. Chemical characteristics of water 
in deep Miocene aquifers suggest hydrologic continuity with artesian aquifers west 
of Chesapeake Bay. Both Pleistocene and Miocene deposits yield good quality water, 
moderately hard, fluoride low or absent. Water in deep Miocene wells is high in 
bicarbonate, and fairly high in chloride.-—GDC 


Skelton, John. See Harvey, E. J.03148 


03155 Skelton, John; Harvey, E. J. Structural controls on streamflow in the North 


Fork River and Bryant Creek basins, Missouri: U.S. Geol. Survey Prof. Paper 
600-C, p. C153-C157, illus., table, 1968. 


North Fork River and Bryant Creek, which drain adjacent basins in southern 
Missouri, have practically the same size drainage areas and similar basin shape, 
climate, and surface geology. However, the ground-water runoff of North Fork 
River basin, where karst topography is much better developed, is twice that of Bryant 
Creek. Structure is the major factor influencing ground-water outflow. Jointing 
and perhaps faulting with NW-SE and NE-SW trends have pronounced effect on 
the alinement of sinkholes and orientation of ridges and valleys. Large springs 
occur where these trends intersect, and the flow from these springs accounts for 
most of the difference in ground-water runoff between the two basins.—Authors’ 
abstract 


02684 Skevington, David. British and North American Lower Ordovician correlation 


Discussion [of paper by W. B. N. Berry, 1967]: Geol. Soc. America Bull., v. 79, 
no. 9, p. 1259-1264, table, 1968. 


The British-Scandinavian and North American areas lay within different 
zoogeographical provinces in Lower Ordovician times, a fact best demonstrated by 
differences in shelly faunas of this age, but reflected also, to a certain degree, in 
the distribution of planktonic graptoloids. Provincialism among graptoloids is 
evidenced in particular by the greater diversification and time-range of pendent 
forms of Didymograptus in northwestern Europe in comparison with North America; 
however, other elements of Lower Ordovician graptoloid faunas—such as the biserial 
scandent forms—show a comparable development in the two areas and provide a 
firm basis for correlation. The correlation proposed here allows an acceptable 
equation of shelly faunas between the two provinces [for original paper see ibid., 
v. 78, p. 419-427, 1967].—Author’s abstract 


Skinner, Dwight L. See Barnett, Paul R. 03140 


Sloan, Charles E. See Eisenlohr, William S. 02989 


02971 Smith, Allyn G.; Sohl, Norman F.; Yochelson, Ellis L. New Upper Cretaceous 


Amphineura (Mollusca): U.S. Geol. Survey Prof. Paper 593-G, p. G1-G9, illus., 
table, 1968. 


Cretaceous Amphineura are extremely rare; the North American record previously 
consisted of two valves referred to a single species. Five isolated valves from the 
Ripley Formation of Georgia are here assigned to the new species Chiton (Chiton) 
berryi. Three additional valves from the San Germ4an Formation in Puerto Rico 
are placed in two additional new species, C. (Chiton) rossi and Aulachochiton 
praecursor. The first two species constitute the second and third reports of Chiton 
in the Cretaceous of North America. The discovery of A. praecursor in the San 
German Formation extends the range of that genus into the Mesozoic; heretofore, 
it had been known only from beds in Tasmania as old as early Miocene.—from 
Authors’ abstract 


Smith, Avery E. See Johnson, William D., Jr. 02880 


02715 Smith, R.; Stafford, C. M.; Winefordner, J. D. Some interference effects 


occurring in the hydrogen/argon/entrained-air flame [with French and German 
abs.]: Anal. Chim. Acta, v. 42, no. 3, p. 523-531, illus., table, 1968. 
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An examination was made of effects of various cations and anions on determinations 
of calcium (4227 A) by flame emission using turbulent hydrogen/argon/entrained- 
air and hydrogen/oxygen flames. Effects of height of observation and mechanisms 
of interference are discussed for Cs*, Rb’, F', Br, I, NOs , ClOy , SO,?>, 
PO,*~ , P20;*~ , acetate, oxalate, citrate, tartrate and EDTA. Ionization interferences 
were not detected in the hydrogen/argon/entrained-air flame, but all other types 
of interference were more serious than with the hydrogen/oxygen flame. The study 
suggests methods by which effects of interferences may be overcome.—/from Authors’ 
summary 


02767 Smith, R. E.; Gassaway, J. D.; Giles, H. N. Iron—manganese nodules from Nares 


Abyssal Plain—Geochemistry and mineralogy: Science, v. 161, no. 3843, p. 780 
781, tables, 1968. 


Three nodules from a core taken north of Puerto Rico are composed chiefly of 
an X-ray amorphous,hydrated, iron-manganese oxide, with secondary goethite, and 
minor detrital silicates incorporated during growth of nodules. No primary 
manganese mineral is apparent. The nodules are enriched in iron and depleted 
in manganese relative to Atlantic Ocean averages. The formation of these nodules 
appears to have been contemporary with sedimentation and related to volcanic 
activity.— Authors’ abstract 


03192 Smith, Ronald Ellis. A study of consolidation of cohesive soils under constant 


rates of strain [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, 
p. 5007B, 1968. 


Smith,S.M. See Larson, Roger L. 02769 


Smylie,D.E. See Mansinha, L. 02754 


03024 Snowden, Dervorguilla. 1967-1968 index of publications of the Geological Survey 


of Canada: Canada Geol. Survey Paper 68-3, 75 p., 1968. 


This index lists memoirs, bulletins, economic geology reports, papers, miscellaneous 
reports, indexes, catalogs, geologic maps of A series and preliminary series, and 
aeromagnetic series maps issued by the Geological Survey of Canada from April 
1967 through March 1968. Publications are also grouped geographically in a finding 
list, and there is an author index.—_VMJ 


Society of Economic Geologists. See Am. Assoc. Petroleum Geologists. 03025 


02617 Soga, Nachiro. Elastic properties of CaO under pressure and temperature: Jour. 


Geophys. Research, v. 73, no. 16, p. 5385-5390, illus., tables, 1968. 


The sound-wave velocities and their pressure and temperature derivatives of 
polycrystalline CaO have been determined by means of a pulse superposition 
method. The Gruneisen parameters of the compressional and shear modes are 
calculated, from which the acoustic Gruneisen parameter is estimated to be 1.12. 
The pressure derivative of the bulk modulus was found to be 5.2. The values of 
the critical temperature gradient calculated from the present data for CaO were 
similar to those for Mg2SiO,. The density variations with pressure and temperature 
were almost identical for both CaO and Mg.SiO,. These results suggest that 
knowledge of the CaO content in the Earth’s crust or mantle is not necessary to 
interpret seismic data in terms of density.—from Author’s abstract 


Sohl, NormanF. See Smith, AllynG.02971 


02927 Sérensen,H. Uber die Paragenese einiger alkalischer Gesteine in Siidgronland 


{with English abs.],in Probleme der Paragenese von Mineralen, Elementen und 
Isotopen, Teil I—Breithaupt-Kolloquium 1966 in _ Freiberg: Freiberger 
Forschungshefte C 230, p. 177-186, illus., 1968. 


The principles of paragenetic analysis developed by the late L. R. Wager and his 
collaborators (1939; 1960) are illustrated by means of examples from the Ilimaussaq 
alkaline intrusion in South Greenland. The description of the evolution of this 
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intrusion is greatly facilitated by using the terminology proposed by Wager and 
co-workers, even if pronounced late magmatic processes have caused considerable 
textural complications in most of the rocks. It is demonstrated that it is useful 
to distinguish between rocks formed as cumulates by bottom, flotation, or flow 
accumulation of crystals or by in situ crystallization of magma. In extreme cases 
it may be impossible to distinguish rocks formed by accumulate growth from those 
formed by in situ crystallization.—from Author’s English abstract 


03170 Southwick, David L. Mineralogy of a rutile- and apatite-bearing ultramafic 


chlorite rock, Harford County, Maryland: U.S. Geol. Survey Prof. Paper 600 
C, p. C38-C44, illus., tables, 1968. 


New compositional data are presented for magnetite, rutile, apatite, and chlorite 
from an ultramafic blackwall zone in Harford County, Md. Coexisting magnetite 
and rutile are virtually pure Fe;O, and TiOs, respectively, and crystallized under 
low-grade metamorphic conditions during blackwall formation. Textural relations 
in ilmenite-bearing specimens show that rutile has formed at the expense of ilmenite. 
Apatite, the earliest major mineral in the rock, is hydroxyl bearing. Chlorite, the 
most abundant mineral, is a magnesian sheridanite. This rock was probably formed 
from a narrow oxide-— and apatite-rich gabbro pegmatite dike at the contact between 
serpentinite and pelitic schist. During low-grade regional metamorphism it was 
recrystallized and chloritized by metasomatic exchanges between the much larger 
serpentinite mass and its pelitic wallrocks.—from Author’s abstract 


02861 Soydemir, Cetin. Long term stability of cohesive soil media [abs.]: Dissert. 


Abs., Sec. B, Sci. and Eng., v. 29, no. 1, p. 172B-173B, 1968. 


02689 Spieker, Andrew M. Effect of increased pumping of ground water in the 


Fairfield~New Baltimore area, Ohio—A prediction by analog—-model study: US. 
Geol. Survey Prof. Paper 605-C, 34 p., illus., table, 1968. 


Analysis of the area by electric analog model has been made to ascertain the 
hydrologic feasibility of development of a new well field under prolonged conditions 
of low streamflow. The 32-sq—mi area is underlain by a sand—and-gravel aquifer 
averaging 2 miles in width and bounded on both sides by steep bedrock walls of 
low permeability. The total present pumpage of water is 23 million gallons per 
day. Several runs of the model indicated that the hydrologic system can sustain 
pumping of 40 million gallons per day in addition to all present pumping. Total 
drawdown at the well field after 10 years of pumping does not exceed 30 feet. 
Further analysis indicated that the system should be able to sustain a total pumping 
rate of at least 84 million gallons per day.—from Author’s abstract 


02945 Spjeldnaes, Nils. Acanthodians from the Siluro-Devonian of Ellesmere Island, 


in Internat. Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], 
V.2: Calgary, Alberta, Alberta Soc. Petroleum Geologists, p. 807-813, illus., 1967 
[1968]. 


A new species of acanthodian fishes—J/schnacanthus(?) scheii— is described from 
the Siluro-Devonian beds of Ellesmere Island. The fossils come from a limestone 
bed, with brachiopods of Gedinnian age, occurring between graptolite shales. Other 
occurrences of similar but less well preserved, and of complete acanthodians are 
reviewed, and the potential value of this rapidly developing and rather advanced 
group of vertebrates is discussed.—Author’s abstract 


03181 Squier, Lyman Radley. A study of deformations in selected rockfill and earth 


dams [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5008B, 
1968. 


03051 Srivastava, S. K. Azolla from the Upper Cretaceous Edmonton Formation, 


Alberta, Canada: Canadian Jour. Earth Sci., v. 5, no. 4, pt. 1, p. 915-919, illus., 
1968. 


Four species of Azolla are described from the Upper Cretaceous Edmonton 
Formation of southern Alberta (Canada). Based on glochidia, two new species— 
A. hamata and A. sagittifera—are formally designated. Paleoecologic, stratigraphic, 
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and evolutionary significances of Azo/la in the Edmonton Formation are discussed. 
Author’s abstract 
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Staatz,M.H. See Tabor, R. W. 03167 
Stafford,C.M. See Smith, R. 02715 


02640 Stanonis, Frank L. Oil-field technology applied to subsurface disposal of 
industrial fluid wastes, in Kentucky Oil and Gas Assoc., 30th-3Ist Ann. Mtgs., 1966 
67, Proc. Tech. Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 90-96, 
illus., tables, 1968. 


Subsurface injection offers the best possibility for disposing of large quantities of 
fluid wastes in areas underlain by sedimentary rocks more than 1,000 feet thick 
without contaminating surface facilities and resources. Qualified personnel and 
established techniques for implementing subsurface disposal systems are readily 
available within the petroleum industry. Essential considerations for a subsurface 
disposal system are: characteristics of the disposal zone, formation fluids, and waste 
fluids. General conclusions are drawn from experience of chemical companies using 
such systems and a table summarizing disposal systems is given.—from Author's 
abstract 


02644 Stanonis, Frank L. Future prospective areas of western Kentucky, in Kentucky 
Oil and Gas Assoc., 30th-3lst Ann. Mtgs., 1966-67, Proc. Tech. Sess.: Kentucky 
Geol. Survey, ser. 10, Spec. Pub. 15, p. 7-11, illus., 1968. 


A large area of western Kentucky remains relatively untested for oil and gas 
potential. Principal exploration regions are: Northern Shelf, Central City Basin, 
Southern Shelf, Southern Tier of Counties, Purchase Region, and Fluorspar Region. 
The Northern Shelf, the Central City Basin, and the Southern Shelf have successful 
histories of oil and gas production from Chester and upper Meramec reservoirs 
and offer bright prospects for future discoveries in Mississippian and deeper rocks. 
The Fluorspar Region is not attractive because of extreme faulting and fracturing. 
The Southern Tier of Counties and the Purchase Region hold good exploration 
prospects for pre-Mississippian reservoirs. The Southern Tier offers promising 
Siluro-Devonian, Middle Ordovician, and Cambro—Ordovician targets; the Purchase 
Region has potentially productive Cambrian and Ordovician zones.—from Author's 
abstract 


02956 Stearn, Colin W. A preliminary study of the distribution of stromatoporoids 
on the southern flank of the Ancient Wall carbonate complex, Alberta, in Internat. 
Symposium on the Devonian System, Calgary, Alberta 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 797-806, illus., 1967 [1968]. 


At Mount Haultain, 16 miles north of Jasper, Alberta, the undolomitized condition 
of abundant stromatoporoids makes study of their palaeoecology possible. Four 
different fossil communities successively inhabited the south flank of the Ancient 
Wall complex during deposition of the Cairn and Southesk Formations: 1. a 
community of stromatoporoids dominated by a species of Actinostroma and 
Hammatostroma is associated with building of a bank in the Cairn Formation: 
2. a community characterized by Syringostroma? confertum and Stromatopora cf. 
S. cygnea lived on the steeper slopes in early Southesk time; 3. the stromatoporoids 
were replaced in middle Southesk time by a coral fauna; and 4. the stromatoporoids 
recurred at the end of the Southesk.—/from Author’s abstract 


Stearns, Richard G. See Tiedemann, Herbert A. 02784 
Stelcl, Otakar. See Némec, Frantisek. 02992 


Stelcl, Otakar. See Panos, Vladimir. 02996 


Stephens,J.R. See Marshall, G. E. 02980 
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02898 Stevens, Curtis. (compiler and editor). Petroleum exploration and development 
map, western Anadarko basin: Amarillo, Tex., Natl. Petroleum Bibliography, scale 
about | in. to 5 mi., 1968. 


Stevens,R.D. See Aumento, F. 03135 


02902 Stinchcomb, Bruce L.; Fellows, L. D. Geology of the Maxville quadrangle, 
Jefferson and St. Louis Counties, Missouri: Missouri Div. Geol. Survey and Water 
Resources Geol. Quad. Map Ser., no. 2, scale 1:24,000, section, text, 1968. 


Twelve formations (Ordovician-Mississippian) crop out in the Maxville quadrangle; 
unexposed strata below the Plattin Formation are not discussed in this report. 
Predominant lithology is limestone, but shale, sandstone, dolomite, and chert are 
present also. Strata dip regionally 1-2° northeast, away from the Ozark uplift crest. 
A structural feature interpreted as a faulted monocline extends from southeast to 
northwest. The Plattin and Kimmswick Formations have potential value for 
concrete aggregate, road surfacing, and base stone, the Kimmswick for manufacture 
of lime and the Salem for road surfacing and base stone. Potable water is obtained 
largely from the St. Peter, Kimmswick, and Burlington-Keokuk Formations; large 
quantities of water can be obtained from alluvial deposits along the Meramec River. 
Local water problems are pollution and saline-water intrusion.—from Authors’ 
abstract 


Stockard,H.P. See Zietz, Isidore. 02900 


02719 Stott, D. F. Lower Cretaceous Bullhead and Fort St. John Groups, between 
Smoky and Peace Rivers, Rocky Mountain Foothills, Alberta and British Columbia 
[with French abs.]: Canada Geol. Survey Bull. 152, 279 p., illus., tables, geol. maps, 
1968. 


These formations, 6,500 feet thick on the western margin, thin northeastward across 
Foothills and Plains. Their source was an ancient complex of sedimentary, 
metamorphic, and volcanic rock. The Bullhead Group, restricted to Gething and 
Cadomin Formation, includes alluvial plain deposits and coal; a_ regional 
unconformity truncates older Cretaceous and Jurassic strata. The overlying Fort 
St. John Group comprises intertonguing marine and continental sediments, and 
includes the Moosebar Formation, predominantly marine, extending farther south 
than believed; the Commotion Formation grading laterally southward from marine 
to alluvial plain deposits; and overlying marine beds, the Shaftesbury Formation 
in the Plains, which are divided in the Foothills into three formations.—_GDC 


Stout, J.G. See Bassett, H. G. 02663 
Sumner, John S. See Guilbert, John M. 03237 


03152 Sutton, R. L. “‘Cut-and-try” method for locating distant geologic features on 
topographic maps: U.S. Geol. Survey Prof. Paper 600-C, p. C177-C181, illus., 
1968. 

In areas of sloping terrain, the ‘‘cut-and-try’’ method enables rapid and accurate 

location of distant points by one person using planetable and telescopic alidade. 

Sight rays through the points are drawn on a topographic map mounted on an 

accurately positioned planetable. The distances to the points are determined by 

use of (1) the measured vertical angles of the lines of sight to the points, and (2) 

the differences, on the map, of elevations between the points and the alidade. These 

quantities applied as tangent functions provide actual and scalar distances of the 
points from the alidade. Accuracy within a quarter of the contour interval can 
be attained by a careful operator.— Author’s abstract 


Swann, David H. See Collinson, Charles. 02671 


Swanson, Vernon E. See _ Palacas, James G. 03172 









03179 Swanston, Douglas N. Geology and slope failure in the Maybeso Valley, Prince 
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of Wales Island, Alaska [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 
12, pt. 1, p. SO85B-SO86B, 1968. 


02775 Sykes, C. Ronald. Mineral resources summary of the Juno quadrangle, 


Tennessee: Nashville, Tenn., Tennessee Div. Geology, 7 p., 1968. 


Sand, mined in the Juno quadrangle from fluvial deposits and the Wilcox Formation 
(Eocene) for highway construction, is abundant in the generally unconsolidated 
sediments underlying the area. The Claiborne, Clayton, and McNairy Formations 
also contain sand useful in road construction. Although no clay has been mined, 
both the Porters Creek and the Wilcox Formations contain clays suitable for several 
purposes. Sparse heavy minerals occur locally in some of the sand units; however, 
these are not sufficiently concentrated and the grain size is too small for recovery 
under present economic conditions. This text accompanies Tennessee Div. Geology 
Geol. Map GM 446-NE, by W. S. Parks (cited separately). —-MCM 


02776 Sykes, C. Ronald. Mineral resources summary of the Claybrooi. quadrangle, 


Tennessee: Nashville, Tenn., Tennessee Div. Geology, 8 p., 1968. 


Sand is abundant in the generally unconsolidated sediments underlying the 
Claybrook quadrangle; inactive pits in fluvial deposits and the Claiborne Formation 
(Eocene) have been mined for use in highway construction. No clay has been mined 
in the map-area, but the Wilcox and Porters Creek Formations are exposed: 
preserved thickness of the Claiborne is more than 200 feet and includes clay zones 
not commonly preserved elsewhere in the region. This summary accompanies 
Tennessee Div. Geology Geol. Map GM 446-NW by W. E. Parks (cited separately).- 
MCM 


02896 Sylvester-Bradley, P. C. The science of diversity: Systematic Zoology, v. 17, 
no. 2, p. 176-181, 1968. 


This is the first of the newly instituted presidential addresses of the Systematics 
Association and explores the future of systematics. Simpson’s definition of 
“systematics” as “‘the study of differentiation” has been followed by developments 
in the fields of molecular biology, epigenetics, biophysics, prebiology, and 
exobiology. A “new taxonomy” will arise when the methods of numerical taxonomy 
are employed for phylogenetic research. Perhaps in the future systematics will invade 
the province of non-biological evolution [cosmic evolution, geological evolution]. 
Author’s abstract 


Tabacchi, Nancy B. See Heath, Jo Ann. 02683 


03167 Tabor, R. W.; Engels, J. C.; Staatz, M. H. Quartz diorite-quartz monzonite 


and granite plutons of the Pasayten River area, Washington—Petrology, age, and 
emplacement: U.S. Geol. Survey Prof. Paper 600-C, p. C45-CS52, illus., tables, 
1968. 


Quartz diorite to granite plutons intrude Lower Cretaceous sedimentary and volcanic 
rocks lying between two blocks of metamorphic and granitoid rocks. As indicated 
by K-Ar dates, the large Pasayten and Rock Creek dikes were emplaced about 
86 m.y. ago. The Castle Peak stock was emplaced about 49.5 m.y. ago, and the 
Monument Park stock about 48 m.y. ago. A concentration of rhyolitic dikes 
between the granite Monument Peak stock and the granitic Golden Horn batholith 
of the same age suggests that the stock is a satellite of the batholith. The stock 
domed up the beds of the country rock and deflected regional fold axes. The 
Pasayten and Rock Creek dikes parallel trends of concordant plutons in the 
metamorphic block to the southwest, suggesting that the dikes may be the shallow 
extensions of a concordant pluton in metamorphic rocks beneath the sedimentary 
terrane.—from Authors’ abstract 


02690 Taggart, James; Engdahl, E. R. Estimation of PcP traveltimes and the depth 


to the core: Seismol. Soc. America Bull., v. 58, no. 4, p. 1293-1303, illus., tables, 
1968. 
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Based on a new P velocity distribution and observed PcP traveltimes from nuclear 
explosions, the core is estimated to have a mean radius=3477+2.0 km 
(depth =2894+2.0 km). Five velocity models were tested for the lowermost 90 km 
of the mantle. The PcP data suggest that the P velocity increases slightly with 
depth in this region. Tables of PcP traveltimes have been computed for the preferred 
model and a core radius of 3477 km.—Authors’ abstract 


Taggart, James. See Herrin, Eugene. 02692 
Taggart, James. See Engdahl, Eric R. 02693 
Taggart, James. See Herrin, Eugene. 02697 


02939 Tailleur, I. L.; Brosgé, W. P.; Reiser, H. N. Palinspastic analysis of Devonian 
rocks in northwestern Alaska, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 1345-1361, illus., 1967 [1968]. 


In the western Brooks Range, two Devonian facies are juxtaposed: a group of clastic 
rocks, 2-3 km thick consisting of marine lutites grading up into nonmarine arenites 
and rudites, and a group of carbonate rocks, over | km thick, characterized by 
coralline and reef carbonates. Both are overlain conformably by the Mississippian 
Lisburne Group, so are probably synchronous. Strong facies contrasts suggest that 
the two sequences were deposited in separate sites and not juxtaposed before the 
Cretaceous, The carbonate group is thrust upon the clastic group in the southwest 
and on rocks above the clastics in the north. A palinspastic map based on the 
interpretation that the carbonate group was contiguous with similar carbonates on 
the Seward Peninsula, which may have been displaced southward, provides a 
consistent picture of Devonian sedimentation.—from Authors’ abstract 


Talent, J. A. See Boucot, A. J. 02883 


02746 Tauber, Henrik. Copenhagen radiocarbon dates IX: Radiocarbon, v. 10, no. 
2, p. 295-327, 1968. 


The list given here comprises a selected number of age measurements made up to 
October 1967. Geologic and pollen-dated samples are from Denmark, Greenland, 
England, Iceland, Poland, Columbia, and subantarctic islands; archeologic samples 
are from Denmark, the Faeroes, Greenland, Alaska, Arctic Canada, Egypt, Iceland, 
Iran, Iraq, Jordan and Syria.—MCM 


Taylor, Landon C. See Garman, R. Keith. 02777 


02778 Taylor, Landon C.; Ferguson, Carl C. Mineral resources summary of the Alpine 
quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 12 p., table, 
1968. 


Three limestone formations (Monteagle, St. Louis, and Bangor) that crop out in 
the south half of the Alpine quadrangle contain stone acceptable for most uses. 
Although the only quarry (now abandoned) is in the Warsaw Formation, the 
Warsaw and Fort Payne Formations are not good sources because the limestone 
is sandy and argillaceous. The Hartselle Formation is mostly sandstone, some of 
which is suitable for quarrying for dimension stone. Clay and shale are found in 
eight formations, but none has been mined. This text accompanies Tennessee Div, 
Geology Geol. Map GM 334-NW, by C. C. Ferguson (cited separately). -MCM 





Taylor, Landon C. See Wilson, Charles W., Jr. 02781 
Taylor, LandonC. See Wilson, Charles W., Jr. 02782 
Taylor, LandonC. See Wilson, Charles W., Jr. 02783 
03141 Taylor, O. James. Relation between aquifer constants and estimated stress on 


an artesian aquifer in eastern Montana: U.S. Geol. Survey Prof. Paper 600-C, 
p. C192-C195, illus., 1968. 
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The Fox Hills—basal Hell Creek artesian aquifer in eastern Montana is subjected 
to different vertical stress related to differences in the weight of the overburden, 
which is partly supported by the artesian pressure at the top of the aquifer. Aquifer 
tests indicate values of the coefficient of permeability which appear to correlate with 
the estimated vertical stress on the aquifer at the aquifer—test sites. The coefficient 
of storage also changes with the estimated vertical stress on the aquifer, according 
to data from sonic logs and theoretical studies. Accordingly, the coefficients of 
permeability and storage of the aquifer vary in space and may change during aquifer 
development.— Author’s abstract 


Taylor,T.N. See Eggert, D. A. 02922 


Teichert,C. See Poole, F.G. 02669 


03125 Terry, Judith S. Mediargo, a new Tertiary genus in the family Cymatiidae: 


Veliger, v. 11, no. 1, p. 42-44, illus., 1968 


During the study of taxonomy and distribution of living and fossil marine gastropods 
of the cymatiid genera Argobuccinum, Fusitriton, and Priene [and Gyrineum], Terry 
(1968, unpublished Ph. D. thesis) observed that certain Pliocene specimens, in 
progression from juvenile to gerontic growth stages, showed characters of all these 
genera but could not be assigned to any one. Mediargo, n.gen., with two species, 
is here diagnosed. The type species, M. mediocris, originally Gyrineum mediocre 
Dall, 1909, is described and illustrated; it ranges from middle of late Miocene to 
late Pliocene, from the Olympic Peninsula, Wash., to San Diego, Calif., with the 
holotype from Pliocene beds of Fossil Point, Coos Bay, Oreg. The second species, 
M. mathewsonii, (Gabb, 1866), is not described here.—VMJ 


02960 Tesmer, Irving H. Upper Devonian stratigraphy and palaeontology of 


southwestern New York State, in Internat. Symposium on the Devonian System, 
Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, Alberta Soc. Petroleum 
Geologists, p. 259-269, illus., 1967 [1968]. 


Upper Devonian rocks of Erie, Chautauqua, and Cattaraugus Counties are 
represented by over 2,800 feet of strata,from the base of the Geneseo Shale to the 
top of the Oswayo Formation. These are divided into three groups: Seneca, 
Arkwright, and Conewango. The Seneca Group contains about 635 feet of marine 
shales, the black, rich in fish and conodonts, the gray, in molluscs. In the 1,500 
feet of Arkwright rocks, gray shale is most common, and exhibits a molluscan fauna. 
A black shale near the base contains conodonts;: siltstones in the upper part have 
abundant brachiopods, bryozoans, and crinoids. The Conewango is represented 
by 700 feet of interbedded marine and nonmarine units.—from Author's abstract 


02753 Theisen, Arthur A.; Borchardt, Glenn A.; Harward, Moyle E.; Schmitt, Roman 


A. Neutron activation for distinguishing Cascade Range pyroclastics: Science, v. 
161, no. 3845, p. 1009-1011, tables, 1968 


Neutron activation of glassy separates of volcanic ash resulted in 21 nuclides 
measurable with instrumental techniques. The relative activities of most of the 
nuclides distinguish samples from Mount Mazama, Newberry Crater, and Glacier 
Peak. The usefulness of the technique was assessed by comparing the values for 
known sources with those from fine ash of uncertain origin. The data strongly 
suggest Mount Mazama as the source.— Authors’ abstract 


02876 Thiruvathukal, John Varkey. Regional gravity of Oregon [abs.]: Dissert. Abs., 


Sec. B, Sci. and Eng., v. 29, no. 1, p. 252B, 1968 
Thompson,R.R. See Benedict, L. G. 02802 
Tibbitts, G. Chase, Jr. See Sinnott, Allen. 02722 


Wilson, Charles W., Jr. 02779 





Tiedemann, Herbert A. See 
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02784 Tiedemann, Herbert A.; Wilson, Charles W., Jr.; Stearns, Richard G. Geologic 
map of the Cumberland City quadrangle, Tennessee: Tennessee Div. Geology Geol. 
Map GM 38-NW, scale 1:24,000, section, separate text, 1968. 





The accompanying text, “Mineral resources summary of the Cumberland City 
quadrangle, Tennessee,” by C. W. Wilson, Jr., R. H. Barnes, and H. A. Tiedemann 
is cited separately.—_M CM 


02758 Vimur, A. Velocity of compressional waves in porous media at permafrost 
temperatures: Geophysics, v. 33, no. 4, p. 584-595, illus., tables, 1968. 


Measurements of velocity of compressional waves in consolidated porous media, 
conducted within a temperature range of 26° to -36°C, indicate that: (1) 
compressional wave velocity in water—saturated rocks increases with decreasing 
temperature whereas it is nearly independent of temperature in dry rocks; (2) the 
shapes of the velocity versus temperature curves are functions of lithology, pore 
structure, and nature of interstitial fluids. As a saturated rock sample is cooled 
below O°C, the liquid in pore spaces with smaller surface-to-volume ratios (larger 
pores) begins to freeze and the liquid salinity controls the freezing process. As 
the temperature is decreased further, a point is reached where the surface-to-volume 
ratio in the remaining pore spaces is large enough to affect the freezing process, 
which is completed at the cryohydric temperature of the salts-water system.—from 
Author’s abstract 


Titley,S.R. See Lynch, Dean. 03219 
Titley, Spencer R. See Arizona Geological Society. 03242 


03243 Titley, Spencer R. Southern Arizona—The view from Gemini, in Southern 
Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 64th Ann. Mtg., 
Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 2-6, illus., 1968. 


Examples of the ways in which high-altitude color transparencies, taken from 
Gemini flight, can be used in geological interpretation are given. The broad range 
of red colors, so typical of desert landscapes, is clearly evident. Colors of soils, 
especially on the pediments and bajadas, are very distinct. Limestones, with few 
exceptions, do not breed red soils; most of the red comes from volcanic rock soil. 
The Bisbee copper deposit shows distinctly in color, for instance, and the colors 
of the south end of the Dragoon Mountains are spectacular. Landforms are 
especially clear in such high-altitude photos. The Catalina Mountains and the 
Tortolita Mountains could be of the same genetic source, their separation being 
due to a down-dropped block. Other structural features are pointed out also. 
HRC 


02897 Tobien, Heinz. Tilly Edinger, 13.11.1897-25.5.1967: Palaont. Zeitschr., v. 42, 
nos. 1-2, p. 1-2, 1968. 


Tocher, Don. See Nason, Robert D. 03031 
Toguchi, Kazuo. See Hodgson, G. W. 02836 


03120 Tokséz,M.N.; Lacoss, R. T. Mode structure and sources of microseisms [abs.]: 
Earthquake Notes, v. 39, nos. 1-2, p. 21-22, 1968. 





02928 Toomey, Donald Francis; Johnson, J. Harlan. Ungdarella americana, a new red 
alga from the Pennsylvanian of southeastern New Mexico: Jour. Paleontology, v. 
42, no. 2, p. 556-560, illus., tables, 1968. 


A new red algal species, Ungdarella americana Toomey and Johnson, is described 
from Middle Pennsylvanian subsurface rocks of southeastern New Mexico. It is 
colonial, cylindrical, delicately branched, and has ball-like branch tips. Possibly 
it represents a new type of growth pattern. Ungdarella is geographically widespread 
and ranges stratigraphically from the Mississippian to the Upper Permian. This 
is the first report of the genus in the Western Hemisphere.—SHM 
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02874 Tressler, Richard Ernest. Crystal chemistry and physical properties of some 
sulfospinels and their polymorphs [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., y, 
29, no. 1, p. 250B, 1968. 












































02660 Trettin, H. P. Devonian of the Franklinian eugeosyncline, in Internat. 
Symposium on the Devonian System, Calgary, 1967 [Proc.], V. 1: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 693-701, illus., 1967 [1968]. 


History of the magmatic belt of the Franklinian geosyncline, represented by the 
lower Palaeozoic and Proterozoic rocks of northern Axel Heiberg and Ellesmere 
Islands, differs from the miogeosyncline in the south. Devonian sedimentary and 
volcanic strata are confined to northern Axel Heiberg; granitic intrusions occur on 
both islands. The red weathering Stallworthy Formation, about 12,000 feet thick, 
indicates nonmarine and deltaic environments, and is a post-tectonic deposit resting 
unconformably on late Wenlockian strata. It is conformably overlain by the 
Svartevaeg Formation, about 10,400 feet of graded turbidite arenites and siltstones 
with conglomerates and breccias of submarine slides, suggesting a downwarping in 
Middle Devonian time. Numerous small, high-level plutons were intruded about 
the time of a major uplift of the northernmost regions producing a thick Upper 
Devonian wedge in the south.—/from Author’s abstract 


02704 Trewartha, Glenn T.; Robinson, Arthur H.; Hammond, Edwin H. Fundamentals 
of physical geography (2d edition): New York, McGraw-Hill Book Co., 384 p., 
illus., 1968; originally published 1961. 


Materials for this textbook have been selected to fit an introductory college survey 
course, building here on the elements favored by teachers in the first edition, with 
major focus on world patterns and their interrelationships. Subject matter, in 28 
chapters, has been brought up to date; the sections on climate are revised to reflect 
current research; the chapter on water includes a discussion of water balance, with 
more stress on the role of water as a critical resource; the section on land-surface 
form is expanded, with that concerning gradation and plains recast to emphasize 
modern geomorphologic theory; an added soils classification takes into account the 
7th approximation. The “Introduction to the Student” provides a brief orientation 
to the field of geography in general and the study of physical geography in particular. 
A map section includes lithic regions. -GDC 


Tripp, Eugene. See Elliott, William J. 03028 
Tucker, William. See Herrin, Eugene. 02697 


02699 Tucker, William; Herrin, Eugene; Freedman, Helen W. Some statistical aspects 
of the estimation of seismic travel times: Seismol. Soc. America Bull., v. 58, no. 
4, p. 1243-1260, illus., tables, 1968. 


Some statistical aspects of estimating traveltime anomalies and station corrections 
are considered. The use of the Gauss—Newton iterative technique was investigated 
to obtain a least-squares epicenter location employing Monte Carlo methods. 
Results of these studies indicate that the Gauss-Newton process converges to an 
absolute minimum and that confidence ellipses computed by linear techniques are 
reliable for reasonable networks of well—distributed stations. Also the Monte Carlo 
studies indicate that a least-squares solution may be inaccurate if appreciable 
traveltime anomalies or station—-error means exist. We then expanded the location 
procedure to include the estimation of traveltime anomalies and station corrections. 
In order to obtain these estimates, data from some 278 large earthquakes were 
analyzed using a modified Seidel iterative process.—from Authors’ abstract 


02708 Turner, Francis J. Metamorphic petrology—Mineralogical and field aspects: 
New York, McGraw-Hill Book Co., 403 p., illus., tables, 1968. 


This book is intended to amplify and replace a large section of a previous work, 
“Igneous and metamorphic petrology”, 2d edition (1960), by this writer and J. 
Verhoogen. As a general text for advanced students, researchers and teachers in 
geology, it pays more attention to vitally significant field relations than before, with 
emphasis on specific regions familiar to the writer. The eight chapters are: definition 
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and scope of metamorphism; significance of mineral assemblages; experimental 
approach to metamorphic problems; experimental appraisal of critical reactions; 
graphic representation and nomenclature of facies; facies of low pressure; facies of 
medium to high pressure; and temperature-pressure-time regimes of regional 
metamorphism. References are mainly to literature of the last decade.—GDC 


02924 Urey, Harold C.; Meinschein, Warren G.; Nagy, Bartholomew. Comments on 
meteoritic hydrocarbons: Geochim. et Cosmochim. Acta, v. 32, no. 6, p. 665, 1968. 


The presence of biological material in meteorites has not been proved, but neither 
has it been disproved. All evidence in regard to the question is equivocal, and 
no definite answers have been given.—_DBV 


02899 U.S. Geological Survey. Aecromagnetic map of the Hot Creek Range region, 
south-central Nevada: U.S. Geol. Survey Geophys. Inv. Map GP-637, scale 
1:250,000, 1968. 


03186 U.S. Geological Survey. Geological Survey research 1968, Chap. C: U.S. Geol. 
Survey Prof. Paper 600-C, p. C1—C223, illus., tables, 1968. 


This collection of 40 short papers on geologic and hydrologic studies is the second 
published chapter of “‘Geological Survey research 1968.”—MCM 


02749 Valastro,S., Jr.; Davis, E. Mott; Rightmire, oe | T. University of Texas at 
Austin radiocarbon dates VI: Radiocarbon, v. 10, no. 2, p. 384-401, table, 1968. 


This laboratory is now a part of the Bureau of Economic Geology, The University 
of Texas at Austin. The present list reports C-14 measurements made in dating 
projects completed in the year ending November 1967, and some measurements for 
projects still in progress. Geologic samples include caliche deposits from western 
Texas, carbonate samples from western Texas and northern Mexico, and charcoal 
samples from Oregon. Archeologic samples contain the first of a large series being 
run from the Caddoan area in adjacent parts of Texas, Oklahoma, Arkansas, and 
Louisiana, as well as other samples from Texas, New Mexico, Mexico, and Sudan.— 
MCM 


02934 Valentine, James W. The evolution of ecological units above the population 
level: Jour. Paleontology, v. 42, no. 2, p. 253-267, illus., 1968. 


Underlying the ecologic hierarchy is a genetic hierarchy that is ultimately based 
on nucleotides which are organized into units of heredity. From these units the 
ecological hierarchy proceeds to levels that include the individual organism, the 
niche, the ecosystem, the “‘biome’’, and the biosphere. Each level can be considered 
as a system of which the units of the preceding level form parts. Such systems 
can be described nearly independently. Each of these systems may evolve by means 
of changes in the relations among its largest subsystems. Evolution of the more 
inclusive levels includes changes in the relationships among the subsystems of all 
the lower levels as well. Thus, some information about the most inclusive level 
may be gained from studying the least inclusive. The entire hierarchy, however, 
evolves in concert, and study of the more inclusive systems may shed light upon 
pathways of evolution of the less inclusive.—from Author’s abstract 


02823 Vali, V.; Bostrom, R. C. Some earth strain observations with a thousand meter 
laser interferometer: Earth and Planetary Sci. Letters, v. 4, no. 6, p. 436-438, illus., 
1968. 


A one-thousand meter modified Fabry-Perot interferometer has been used to 
measure earth strains in an abandoned railroad tunnel at Stevens Pass, Washington. 
Sensitivity of the instrument at present is about 5x10 '*. The frequency response 
of the system is flat from zero to 300 cps.— Authors’ abstract 


03156 VanAlstine, Ralph E. Tertiary trough between the Arkansas and San Luis 
Valleys, Colorado: U.S. Geol. Survey Prof. Paper 600-C, p. C158-C160, illus., 
1968. 
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Recent work has shown that the Arkansas and San Luis Valleys of south-central 
Colorado are connected by a structural trough containing volcanic rocks and 
sediments of late Tertiary age, rather than being separated by a barrier of 
Precambrian rocks as previously believed. The existence of this trough indicates 
that the Rio Grande depression extends continuously northward, beyond its 
previously reported end at the head of the San Luis Valley, into the upper Arkansas 
Valley in central Colorado.—Author’s abstract 


ABSTRACTS OF NORTH AMERICAN GEOLOGY, 






1969 


02736 vanVoast, W. A.; Novitzki, R. P. Ground-—water flow related to streamflow and 
water quality: Water Resources Research, v. 4, no. 4, p. 769-775, illus., 1968. 


A ground-water flow system in southwestern Minnesota illustrates water movement 
between geologic units and between land surface and subsurface. Flow patterns 
indicate numerous zones of ground-water recharge and discharge controlled by 
topography, varying thicknesses of geologic units, variation in permeabilities, and 
configuration of the basement rock surface. Variations in streamflow along a reach 
of the Yellow Medicine River agree with the subsurface flow system. Increases 
and decreases in runoff per square mile correspond, apparently, to ground-water 
discharge and recharge zones. Ground-water quality variations between calcium 
sulfate waters typical of Quaternary drift and sodium chloride waters typical of 
Cretaceous rocks are caused by mixing of the two water types. The zones of mixing 
are in agreement with ground-water flow patterns along the hydrologic section. 
Authors’ abstract 


Viertl,J.R.M. See Fleischer, R. L. 03136 


03004 Virgo, David; Hafner, Stefan S. Re-evaluation of the cation distribution in 
orthopyroxenes by the Moessbauer effect: Earth and Planetary Sci. Letters, v. 4, 
no. 4, p. 265-269, illus., tables, 1968. 


The resolution of Moessbauer spectra of orthopyroxenes is improved by 
measurement of the absorbers at temperatures close to liquid nitrogen. Some 
previously published data on the ferrous iron distribution between M,; and M> have 
been reevaluated.— Authors’ abstract 


02805 Walker, Helen. San Bernardino’s Fossil Beds: Desert, v. 31, no. 6, p. 6-8, 
illus., 1968. 


The article is a popular description of the Miocene fossil beds near Barstow, 
California.—KAF 


Wall, D. See Phillips, J. D. 03130 


03193 Wallace, Ronald Gary. Types and rates of alpine mass movement, west edge 
of Boulder County, Colorado Front Range [abs.]: Dissert. Abs., Sec. B, Sci. and 
Eng., v. 28, no. 12, pt. 1, p. 5086B, 1968. 


Wanless,R.K. See Aumento, F. 03135 
Warman, J.C. See Joiner, T. J. 03061 


02911 Warren, David H. Transcontinental geophysical survey (35°-39° N)—Seismic 
refraction profiles of the crust and upper mantle from 87° to 100° W longitude: 
U.S. Geol. Survey Misc. Geol. Inv. Map I-534-D, scale 1:1,000,000, separate text, 
1968. 


02764 Wasserburg, G. J.; Sanz, H. G.; Bence, A. E. Potassium-—feldspar phenocrysts 
in the surface of Colomera, an iron meteorite: Science, v. 161, no. 3842, p. 684 
687, table, 1968. 


Silicate aggregates, including large single crystals of potassium feldspar as long as 
11 cm and sodium feldspar, are embedded in the surface of the medium octahedrite 
Colomera. Silicate nodules in the interior appear to be much smaller (about 0.3 
cm). Glass nodules are abundant both on the external surface and in the interior. 
These observations are evidence that some iron meteorites formed as segregations 
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within a silicate matrix and did not originate in a metallic planetary core.—Authors’ 
abstract 


02984 Watkins, N. D.; Richardson, A. Comments on the relationship between magnetic 
anomalies, crustal spreading, and continental drift: Earth and Planetary Sci. Letters, 
v. 4, no. 3, p. 257-264, illus., 1968; correction, ibid., no. 5, p. 416, 1968. 


A summary is made of relevant rock properties and igneous thermal and structural 
histories before examining a published magnetic traverse and other data from the 
Mid-Atlantic Ridge at 22.5° N. It is concluded that a series of flat, finite prisms 
of alternating polarity, as required by the simple crustal spreading model, is 
inconsistent with observations.—/from Authors’ abstract 


03211 Watson, Barry N. Intrusive volcanic phenomena in southern and central 
Arizona, in Southern Arizona Guidebook 3—Geol. Soc. America Cordilleran Sec., 
64th Ann. Mtg., Tucson, 1968: Tucson, Ariz., Arizona Geol. Soc., p. 147-153, 
illus., 1968. 


The writer has been involved in the study of Mesozoic-Cenozoic volcanics for several 
years and has recognized a phenomenon which he believes to be widely present 
in southern and central Arizona. Certain igneous rocks which are megascopically 
and petrographically volcanic exhibit indisputably intrusive relationships with 
adjacent stratigraphic units. These intrusive volcanics, where encountered, might 
have led to the confusion of workers in volcanic stratigraphy in the past. This 
paper describes the first intrusive volcanic rocks studied in detail in the Silver Bell 
Mountains. Brief geologic summaries of each of the other localities in which the 
phenomena is to be found are given.—from Author’s introduction 


02721 Watt, W. Stuart. Petrology and geology of the Precambrian Gardar dykes on 
Qaersuarssuk, South Greenland: Groénlands Geol. Underségelse Rap. 14, 51 p., 
illus., tables, geol. map, 1968. 


The Precambrian Gardar dikes on Qaersuarssuk consists of olivine dolerites, a group 
of undersaturated to saturated microsyenites, including one nepheline—bearing dike, 
trachydolerites, and lamprophyres. The dikes are the fringe to the dense swarm 
of alkaline dikes on Tugtut6q to the east. As most of the dikes are sub-parallel, 
division is made based on their relations to movements along wrench faults. 
Composite dikes, with microsyenitic marginal components, and _ trachydoleritic 
centers often containing large aggregates of feldspar crystals and giant single crystals 
of feldspar, are comparatively common.—Author’s abstract 


03035 Weddle, James R. Oilfield waters in southwestern San Joaquin Valley, Kern 
County, California, in Geology and oil fields, west side southern San Joaquin Valley— 
AAPG, SEG, and SEPM, Pacific Secs., 43d Ann. Mtg., 1968, Guidebook: [Los 
Angeles, Calif.] Am. Assoc. Petroleum Geologists, Pacific Sec., p. 25-32, illus., table, 
1968. 


Application of water analysis data to regional correlations in California is 
impractical; local correlations can have validity. As a tool for source of water entry 
these data have great value. Because the water in an oil zone is part of the 
environment of the oil, it deserves more study. Most reports are written on either 
very small areas or on the broad subject of oilfield waters in general; many reports 
are based on only a few samples. Although the information presented here is for 
118 zones from 15 oil fields, there are many gaps to be filled; little data was available 
from the northern portion of the area. If the high rate of injection continues, in 
a few years virgin samples will be impossible to obtain.—from Author’s conclusions 


02735 Wehmeier, F. H.; Laudise, R. A.; Shiever, J. W. The system AgsS-As2S; and 
the growth of crystals of proustite, smithite, and pyrargyrite: Materials Research 
Bull., v. 3, no. 9, p. 767-777, illus., tables, 1968. 


The phase diagram AgsS-As.S; was restudied by DTA. Two stable phases, 
proustite, Ag;AsS;, and smithite, AgAsS2, occurred. In quenched melts, two other 
phases, xanthoconite and an unknown compound, were observed. Two liquidus 
curves were obtained depending upon the treatment of the sample used for DTA. 
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Crystals of proustite, smithite, and pyrargyrite, Ags;SbS;, were grown by the 
Bridgman technique. A sharp temperature gradient and low growth rate were 
necessary to obtain good single crystals.— Authors’ abstract 
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03021 Weinkauf, Don G. Field study of the southeast Woodward Gas Field, Woodward 


County, Oklahoma: Shale Shaker, v. 18, no. 10, p. 207-209, illus., 1968. 


This is a brief summary of the southeast Woodward gas field, and includes its 
location (north flank of the Anadarko Basin), a description of the discovery well, 
the oldest formation penetrated (Arbuckle Limestone at 11,223 feet), and the 
lithology of the reservoir rock (Morrow Sandstone, in the Lower Dornick Hills 
group of the Morrowan Series). A brief geologic interpretation of the area, the 
field’s production history, and reservoir data, usual well procedures, estimated 
ultimate recoveries, and production information are included.— MST 


02615 Weinstein, Marvin S. Spectra of acoustic and seismic signals generated by 
underwater explosions during Chase experiment: Jour. Geophys. Research, v. 73, 
no. 16, p. 5473-5476, illus., table, 1968. 


The Chase program of large underwater explosions has provided an excellent basis 
for examining the spectral characteristics of seismic signals generated by such 
explosions, Results are presented graphically. The energy groupings correspond 
to the harmonics of the bubble pulse frequency. DBV 


02720 Wendt, Herbert. Before the Deluge (translated from German by Richard and 


Clara Winston): Garden City, N.Y., Doubleday and Co., 419 p., illus., 1968. 


This book is a story, not of the antediluvian world, but of life on Earth in distant 
ages, and of men who explored the world, and how they deciphered and interpreted 
its relics. Fossils seem to confirm the Biblical Deluge, but as early as 600 B.C., 
they puzzled Greek scientists and philosophers. The history of paleontology is 
marked by constant conflict with scientific and ideological dogmas and authorities; 
by sensational discoveries, comical false trials, and revolutionary insights; and by 
a succession of human entanglements, disputes, and tragedies. The five chapters 
are titled: - traces of the Deluge, Neptune and Vulcan, discovery of the Ice Age, 
family tree of life, dragon hunters, and a thousand years are as a day. 


Wetmore, Alexander. See Ray, Clayton E.02656 


02875 White, Stanton Moore. The mineralogy and geochemistry of the sediments on 


the continental shelf off the Washington-Oregon coast [abs.]: Dissert. Abs., Sec. 
B, Sci. and Eng,, v. 29, no. 1, p. 251B, 1968. 


02608 Whittington, H. B. Cryptolithus (Trilobita)—Specific characters and occurrence 


in Ordovician of eastern North America: Jour. Paleontology, v. 42, no. 3, p. 702 
714, illus., 1968. 


Number and arrangement of pits in the fringe of the cephalon of C. lorettensis from 
New York and Quebec, and of C. tessellatus from Virginia as well, do not change 
from a late meraspid stage to the largest holaspid—a four-fold size increase. The 
modal number of pits in the external row of the fringe in tessellatus from Virginia 
differs from that in New York specimens, perhaps reflecting subspeciation. C. 
lorettensis has four rows of pits; tessellatus has three rows. Both species occur 
with the same trilobite assemblage in beds of early Barneveld age; in New York, 
the species occur together in strata 15- 20 feet higher than beds yielding tesselatus 
only. C. bellulus is more widespread than the other two and occurs at a higher 
stratigraphic level, Eden in age.—from Author’s abstract 


Widdowson, J,R. See Lovering, J. F. 03009 
Willden, Ronald. See Carlson, John E. 02908 
Willden, Ronald, See Carlson, John E. 02909 
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02910 Willden, Ronald; Carlson, John E. Transcontinental geophysical survey (35° 
39° N)—Geologic map from 87° to 100° W longitude: U.S. Geol. Survey Misc. 
Geol. Inv. Map I-534-C, scale 1:1,000,000, section, 1968. 


02913 Willden, Ronald; Reed, John C., Jr.; Carlson, John E. Transcontinental 
geophysical survey (35°-39° N)—-Geologic map from the east coast of the United 
States to 87° W longitude: U.S. Geol. Survey Misc. Geol. Inv. Map I-535-C, scale 
1:1,000,000, section, 1968. 


Williams, B. P.J. See Dineley, D. L. 03047 
Williams, J.S. See Poole, F. G. 02669 
Williams, James H. See _ Parizek, Eldon J. 02885 


02737 Williams, Roy E. Flow of ground water adjacent to small, closed basins in glacial 
till: Water Resources Research, v. 4, no. 4, p. 777-783, illus., tables, 1968. 


In northeastern Illinois, an area including three closed basins in till, receiving about 
34 inches average precipitation, was studied. Piezometric data indicate that during 
the study period one basin was continually a ground-water discharge area, whereas 
others alternated between recharge and discharge. The water table rose adjacent 
to all three basins at some time during the study. Comparison of hydrographs 
of piezometers, precipitation data, and level of the marshes within the closed basins 
indicates a variable effect of precipitation on fluid potential and marsh level. Basin 
area and shape influence the alternation between recharge and discharge conditions. 
Water quality data suggest that all three have had either surface—water or ground- 
water outlets at some time.— ESL 


02779 Wilson, Charles W., Jr.; Barnes, Robert H.; Tiedemann, Herbert A. Mineral 
resources summary of the Cumberland City quadrangle, Tennessee: Nashville, 
Tenn., Tennessee Div. Geology, 11 p., 1968. 


Iron ore has been mined or prospected in at least 26 localities in the Cumberland 
City quadrangle on or near crests of ridges or ridge spurs; deposits are small and 
commonly enclosed in residuum from weathering of Mississippian silty carbonate 
rocks. Ores are epigenetic and derived from overlying glauconitic sands and gravels. 
The Knox is the only good source of dolomite; limestones of the Stones River Group, 
and the Laurel, Lego, Decatur, Warsaw, St. Louis, and Ste. Genevieve formations 
are acceptable for most general uses. The Tuscaloosa Gravel contains a large, 
intermittently active pit; other possible sources of sand and gravel are in alluvial 
material. Three inactive chert pits are in residuum of the Fort Payne Formation. 
This text accompanies Tennessee Div. Geology Geol. Map GM 38-NW by H. A. 
Tiedemann, and others (cited separately). -MCM 


02780 Wilson, Charles W., Jr. Mineral resources summary of the Readyville 
quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 10 p., 1968. 


The Carters, Ridley, and Bigby-Cannon are the formations best suited for general 
purposes and for agricultural limestone in the Readyville quadrangle. Zinc occurs 
as zinc sulfide, or sphalerite, with activity centered in three areas. Chert gravel 
occurring in flood plains and beds of several streams has been mined locally for 
surfacing secondary roads. This text accompanies Tennessee Div. Geology Geol. 
Map GM 319-SW by C. W. Wilson, Jr., and R. A. Miller (cited separately) -MCM 


02781 Wilson, Charles W., Jr.; Taylor, Landon C. Mineral resources summary of the 
Burgess Falls quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 
5 p., 1968. 


Of the several limestone formations in the Burgess Falls quadrangle, the Monteagle 
and St. Louis Limestones are best suited for most uses. Chert, gravel, and sand 
are potential resources. This summary accompanies Tennessee Div. Geology Geol. 
Map GM 326-SE by C. W. Wilson, Jr. and M. V. Marcher (cited separately). 

MCM 
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02782 Wilson, Charles W., Jr.; Taylor, Landon C. Mineral resources summary of the 
Silver Point quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 4 
p., 1968. 
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Of the several limestone formations that crop out in the Silver Point quadrangle, 
the Bigby-Cannon is best suited for most uses. Although the phosphatic nodules 
scattered through the Maury Shale are very rich, the unit is too thin and the 
concentration of nodules too sparse to make underground mining profitable: the 
overburden is too thick and abrasive for strip mining. Potential resources are chert 
and gravel. This text accompanies Tennessee Div. Geology Geol. Map GM 326- 
SW by C. W. Wilson, Jr., M. V. Marcher, and R. H. Barnes (cited separately) — 
MCM 


02783 Wilson, Charles W., Jr.; Taylor, Landon C. Mineral resources summary of the 
Campaign quadrangle, Tennessee: Nashville, Tenn., Tennessee Div. Geology, 5 p., 
1968. 


Of the several limestone formations that crop out in the Campaign quadrangle, the 
Monteagle and St. Louis are best suited for most uses. Chert gravel has been dug 
from gravel bars of Mountain Creek for road surfacing. Deposits of alluvial sand 
are relatively extensive but are of limited use because of their silt content. This 
text accompanies Tennessee Div. Geology Geol. Map GM 327-SW by C. W. Wilson, 
Jr. (cited separately) -_MCM 


Wilson, Charles W., Jr. See Tiedemann, Herbert A. 02784 


02785 Wilson, Charles W., Jr.; Miller, Robert A. Geologic map of the Readyville 
quadrangle, Tennessee: Tennessee Div. Geology Geol. Map GM 319-SW, scale 
1:24,000, separate text, 1968. 


The accompanying text, “Mineral resources summary of the Readyville quadrangle, 
Tennessee,” by C. W. Wilson, Jr. is cited separately -MCM 


02786 Wilson, Charles W., Jr.; Marcher, Melvin V. Geologic map of the Burgess Falls 
quadrangle, Tennessee: Tennessee Div. Geology Geol. Map GM 326-SE, scale 
1:24,000, separate text, 1968. 


The accompanying text, “Mineral resources summary of the Burgess Falls 
quadrangle, Tennessee,” by C. W. Wilson, Jr. and L. C. Taylor is cited separately. 
MCM 


02787 Wilson, Charles W., Jr.; Marcher, Melvin V.; Barnes, Robert H. Geologic map 
of the Silver Point quadrangle, Tennessee: Tennessee Div. Geology Geol. Map 
GM 326-SW, scale 1:24,000, separate text, 1968. 


The accompanying text, “‘Mineral resources summary of the Silver Point quadrangle, 
Tennessee,” by C. W. Wilson, Jr. and L. C. Taylor is cited separately —_M CM 


02788 Wilson, Charles W., Jr. Geologic map of the Cassville quadrangle, Tennessee: 
Tennessee Div. Geology Geol. Map GM 327-NE, scale 1:24,000, separate text, 1968. 


The accompanying text, ““Mineral resources summary of the Cassville quadrangle, 
Tennessee,” describes the limestone and sandstone available in the map-area. The 
Monteagle, Bangor, and St. Louis Limestones are best suited for most common 
limestone uses. The Hartsell Formation contains sandstone locally platy enough 
to be quarried for rough dimension stone; the stone has attractive coloration. 
MCM 


02789 Wilson, Charles W., Jr. Geologic map of the Campaign quadrangle, Tennessee: 
Tennessee Div. Geology Geol. Map GM 327-SW, scale 1:24,000, separate text, 1968. 


The accompanying text, “‘Mineral resources summary of the Campaign quadrangle, 
Tennessee,” by C. W. Wilson, Jr., and L. C. Taylor is cited separately.—_M CM 
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02637 Wilson, Edward N. Some aspects of drilling activities in eastern Kentucky 1965 
1966, in Kentucky Oil and Gas Assoc., 30th-3lst Ann. Mtgs., 1966-67, Proc. Tech. 
Sess.: Kentucky Geol. Survey, ser. 10, Spec. Pub. 15, p. 56-63, illus., 1968. 


In central and eastern Kentucky, drilling activities during 1965-1966 included a 
number of pre-Trenton tests, including four basement tests in Carter, Rowan, 
Jessamine, and Adair Counties. Activity continued in the Big Sinking and Irvine- 
Furnace fields of Lee and adjacent counties. These fields, geologically related, are 
classified as a giant field, having produced 85 billion bbl of oil between them. 
Continued exploration is recommended. Exploration continued on the edges of 
the Big Sandy gas field with gas development in Pike and Letcher Counties and 
both oil and gas developments in Perry and Floyd Counties. This field is classified 
as a giant field as it has produced 600 billion cu ft of gas to date. Exploration 
on the Rockcastle River uplift in Laurel and Clay Counties resulted in oil and gas 
wells in the Ordovician Trenton, Knox, and Black River rocks. Production from 
the Knox has been disappointing.—BSH 


02958 Winder, C. G. Micropalaeontology of the Devonian in Ontario, in Internat. 
Symposium on the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, 
Alberta, Alberta Soc. Petroleum Geologists, p. 711-719, illus., table, 1967 [1968]. 


The Bois Blanc Formation has a sparse fauna of conodonts which indicates an 
Emsian age. The Detroit River Group contains a fauna of scolecodonts, abundant 
only in the lower part. Conodonts are abundant throughout the Dundee Limestone 
and its equivalent, the black Marcellus Shale; Polygnathus linguiformis indicates an 
Eifelian to Givetian age. Fifteen genera of scolecodonts have been identified in 
the Dundee. A diverse fauna of ostracodes occurs in all units of the Hamilton 
Formation; the uppermost beds are late Middle or early Late Devonian. A thin 
“conodont hash” at the bottom of the Kettle Point Shales contains one form not 
older than Frasnian. The sequence of conodonts through the shale suggests that 
almost the entire Late Devonian is present. Radiolaria, sponge spicules, arenaceous 
foraminifera, and scolecodonts are also present.—from Author’s abstract 


Winefordner, J.D. See Smith R. 02715 
Wise, O.A., Jr. See Amsden, T. W. 02670 
Wittenberg, J. See McCallum, K. J. 02748 


02854 Wolfe, James Alvis. Forest soil characteristics as influenced by vegetation and 
bedrock in the spruce-fir zone of the Great Smoky Mountains [abs.]: Dissert. Abs., 
Sec. B, Sci. and Eng., v. 29, no. 1, p. 17B-18B, 1968. 


02739 Wolff, Roger G.; Olsen, Harold W. Piezometer for monitoring rapidly changing 
pore prssures in saturated clays: Water Resources Research, v. 4, no. 4, p. 839 
843, illus., 1968. 


A modified Imperial College Piezometer incorporating a differential pressure 
transducer is a highly sensitive pore pressure measuring device unaffected by the 
total pressure of the environment in which it is placed. It is sufficiently rugged 
for field installation and provides the option of field calibration in situ.—Authors’ 
abstract 


02975 Wood, John A. Meteorites and the origin of planets: New York and London, 
McGraw-Hill Book Co., 117 p., illus., tables, 1968. 


Early meteorite studies and the composition of meteorites are described. Evolution 
of a parent meteorite planet progresses through dust condensation from a primordial 
nebula, about 4.6x 10° years ago; remelting of the dust by high-energy events, to 
form chondrules; accumulation into asteroidal-sized planets; and dissipation of the 
nebula. The planet was heated, probably by Al-26, and much of the chondritic 
rock metamorphosed; some melted and separated into metal and silicate layers. 
It cooled within 10° years and remained a cold, inert body until collisions with 
other asteroids progressively reduced it to rubble, which was dispersed in space. 
How applicable this is to other terrestrial planets will not be known until primitive 
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material has been sampled in other parts of the solar system; theories are discussed. — 
ESL 
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Wood, W. Raymond. See Mehringer, Peter J., Jr. 02810 

02938 Woodrow, Donald L.; Fletcher, Frank W. Late Devonian palaeogeography in 
southeastern New York and northeastern Pennsylvania, in Internat. Symposium on 
the Devonian System, Calgary, Alberta, 1967 [Proc.], V. 2: Calgary, Alberta, 
Alberta Soc. Petroleum Geologists, p. 1327-1334, illus., 1967 [1968]. 


Four environmental zones evolved during the Late Devonian, definition of which 
is based on comparison of the rocks with modern sediments. A marine zone 
developed over most of the area during earliest Late Devonian. A littoral—paludal 
zone and a lowland alluvial plain zone existed in southeastern New York at the 
same time. The shoreline shifted toward the west and northwest in a general pattern 
of marine regression at the end of this time, and terrestrial environmental zones 
developed. Upland alluvial gravels spread westward over successively broader areas 
in each interval, but the shoreline maintained its position during most of the 
deposition. A marine zone occupied most of north-central Pennsylvania during 
the Late Devonian.—from Authors’ abstract 


02795 Wright, H. E., Jr.; Bent, Anne M. Vegetation bands around Dead Man Lake, 
Chuska Mountain, New Mexico: Am. Midland Naturalist, v. 79, no. 1, p. 8-30, 
illus., 1968. 


Sediment cores in Dead Man Lake and in the area of vegetation bands show that 
in the 11,000 years since the Pleistocene only a few decimeters of sediment have 
been deposited. The geomorphic processes therefore have operated at a very low 
level during this long time, but they are active enough to maintain the vegetation 
bands against successional tendencies in the vegetation.—from Authors’ abstract 


02616 Wright, J. A.; Garland, G. D. In situ measurement of thermal conductivity in 
the presence of transverse anisotropy: Jour. Geophys. Research, v. 73, no. 16, p. 
5477-5484, illus., table, 1968. 


The technique of measuring the thermal conductivity of rocks in place is based on 
the concept of heating a section of a borehole and recording the temperature 
variation with time. This paper presents a method of utilizing the axial flow of 
heat from the probe to investigate the possibility of a transverse anisotropy. The 
theory was tested in boreholes in eastern Canada; results suggest that the in place 
value of the conductivity in both the radial and the axial direction can be determined 
using a finite length line source probe. The inferred conductivities are subject to 
the restrictions of a model for which only homogeneous, horizontally layered 
anisotropy is considered.— DBV 


Yamanaga, George. See Davis, Dan A. 02724 
Yamanaga, George. See Davis, Dan A. 02976 


02635 Yochelson, Ellis L. Tremadocian mollusks from the Nochixtlan region, Oaxaca, 
Mexico: Jour. Paleontology, v. 42, no. 3, p. 801-803 illus., 1968. 


A trilobite-rich Tremadocian fauna from [the Tifiu Formation (Upper Cambrian 
Lower Ordovician) of] southern Mexico contains two species of gastropods. These 
are Eobucania mexicana n.sp., the second known species of the genus, and a 
generically indeterminate bellerophontacean. Numerous specimens of a 
pelagiellacean and several poorly preserved hyolithid specimens also occur in the 
fauna.—Author’s abstract 


Yochelson, Ellis L. See Smith, Allyn G. 02971 


02712 Yund, Richard A.; Hall, Henry T. The miscibility gap between FeS and Fe, _.S: 
Materials Research Bull., v. 3, no. 9, p. 779-783, illus., table, 1968. 
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The miscibility gap between FeS (troilite) and Fe, - .S (pyrrhotite) below 140°C has 
been confirmed. Troilite is restricted to essentially stoichiometric FeS, and the 
composition of pyrrhotite in equilibrium with troilite can be expressed by the relation 
In (Y-48.00) =9.4+0.4 -(3.6+40.2x 10°)/T, where C is the composition of pyrrhotite 



























in in atomic percent iron and T is °K.—Authors’ abstract 
on 
ta, 03183 Zayed, Mostafa Mahmoud. The dynamic response of multi-story shear buildings 


with non-symmetrical cross section subjected to random ground motion [abs.]: 
Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 12, pt. 1, p. 5009B, 1968. 


ch 
ne 02900 Zietz, Isidore; Stockard, H. P.; Kirby, John R. Transcontinental geophysical 
lal survey (35°-39° N)—Magnetic and bathymetric map from 63° to 74° W longitude: 
he U.S. Geol. Survey Misc. Geol. Inv. Map I-536, scale 1:1,000,000, 1968. 
rm 
es 03060 Zohdy, Adel A. R. Discussion of “An evaluation of some geophysical methods 
as for water exploration in the Piedmont area,” by T. J. Joiner, J. C. Warman, and 
he W. L. Scarbrough (1968): Ground Water, v. 6, no. 4, p. 38-39, illus., 1968. 
ng 
The authors (ibid., no. 1, p. 19-25, 1968) did not make use of modern techniques 
of interpreting resistivity data. Continued use of empirical methods based on 
€, erroneous assumptions have no justification; such misuse of the otherwise useful 
0 resistivity method should be condemned. A profile in the article shows how 
; remarkable the correlation between observed resistivity data and drilling results can 
be: however, tabulated data from it demonstrates substandard quality due to 
at instrument malfunction. When the given resistivity data are plotted on bilogarithmic 
ve coordinates, the field curve has scattering unacceptable for interpretation of geologic 
i structure: even an averaged curve rises too steeply, which generally indicates electric 
n current leakage rather than steeply dipping beds. The use of alternating current 


probably created electromagnetic coupling effects —-GDC 
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Absolute age, dates 
Basalt 
Hawaii, Kilauea, Ar—40 excess in submarine 
pillows: Dalrymple, G. Brent. 02702 
Mid-Atlantic Ridge, fission track: Fleischer, 
R.L. 03136 
Carbon-14 
Alaska, Prince of Wales Island, Maybeso 
Valley: Swanston, Douglas N. 03179 
Alaska, Washington State University list: 
Chatters, Roy M. 02752 
British Columbia, wood and peat: Fulton, R. 
J.03145 
California, Kern County, wood, Pleistocene: 
Manning, John C. 03030 
Canada, Geological Survey list: Lowdon, J. 
A.02745 
Canada, Saskatchewan University list: 
McCallum, K. J.02748 
Canada, Wisconsin University list: Bender, 
Margaret M. 02751 
Florida, central lake basins, wood, ancient 
canoes: Bullen, Ripley P. 03016 
Greenland, Alaska, Copenhagen laboratory 
list: Tauber, Henrik. 02746 
Mexico, Tennessee, ORAU list: Noakes, John 
E. 02747 
Mexico, UCLA list: Berger, Rainer. 02750 
United States, central, Wisconsin University 
list: Bender, Margaret M. 02751 
United States, Mexico, Texas University list: 
Valastro, S., Jr. 02749 
United States, western, UCLA list: Berger, 
Rainer. 02750 
United States, western, Washington 
University list: Chatters, Roy M. 
Fission track 
Mica minerals, cf. K-Ar: Miller, D. K. 02686 
Fossil shells 
California, Santa Cruz area, Pleistocene 
terrace: Bradley, William C. 02845 
General listing 
Colorado, Utah, Uncompahgre Plateau, 
Precambrian events: Hedge, Carl E. 03139 
Granitic rocks 
California, Klamath Mountains: Lanphere, 
Marvin A. 03142 
Washington, Pasayten River area, plutons: 
Tabor, R. W. 03167 
Igneous rocks 
Arizona, Chiricahua Mountains: Marjaniemi, 
Darwin. 03230 
Arizona, Del Bac Hills, volcanics: Percious, 
J. K.03229 
Arizona, Precambrian-Cenozoic: Damon, 
Paul E. 03209 
British Columbia, Nelson batholith, northern, 
other plutonic rocks: Nguyen, K. K. 03049 
Colorado, Black Canyon, Rb-Sr: Hansen, 
Wallace R. 03171 
Mexico, Sonora, Precambrian: Damon, Paul 
E. 03209 
Mid-Atlantic Ridge, K-Ar, spreading rates: 
Aumento, F. 03135 
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INDEX 


[The numbers refer to entries in the abstracts] 


Absolute age, dates 
Metamorphic rocks 
Appalachians, northern, Acadian orogeny: 
Dennis, J. G. 03050 
Appalachians, northern, Taconic, Acadian 
orogenies: Harper, C. T. 03048 
Arizona, Basin and Range province, K-Ar: 
Mauger, Richard L. 02930 
Arizona, Precambrian—Cenozoic: Damon, 
Paul E. 03209 
California, Klamath Mountains, Nevadan and 
older: Lanphere, Marvin A. 03142 
Colorado, Black Canyon, Rb-Sr: Hansen, 
Wallace R. 03171 
Mexico, Sonora, Precambrian: Damon, Paul 
E. 03209 
New York, Manhattan Prong area: Abdel 
Monem, Abdalla A. 02818 
Mica 
Connecticut, Middletown, and western U:S.: 
Miller, Donald S. 02991 
Minerals 
California, Valley Ford, albite, glaucophane: 
Keith, Terry E. 03163 
Sedimentary rocks 
New Jersey, Triassic Basin, Newark Group: 
Abdel-Monem, Abdalla A. 02818 
Absolute age, methods 
Carbon-14 
Corn, other grasses, isotope variations: 
Bender, Margaret M. 02703 
Fossil bone and enamel, suitability for dating: 
Haynes, Vance. 02765 
Fission track 
Mica, problems: Miller, Donald S. 02991 
Potassium-argon 
Ar-40:Ar-39 method: Mitchell, J. G. 02834 
Argon contamination from air: Mussett, Alan 
E. 02826 
Basalt, submarine, suitability: Dalrymple, G. 
Brent. 02702 
Meteorites, activation analysis invalid for K: 
Rancitelli, Louis A. 02621 
Rubidium-strontium 
Silicate rec’s, ratio determination: Doering, 
Willis P. 03151 
Alabama 
Economic geology 
Ceramic materials, northeastern, occurrence, 
properties: Clarke, Otis M., Jr. 02650 
Geophysical surveys 
Heflin area, electrical, ground water: Joiner, 
T. J. 03061 
Heflin area, electrical, ground water: Zohdy, 
Adel A. R. 03060 
Hydrogeology 
Heflin area, geophysical exploration, ground 
water: Joiner, T. J. 03061 
Heflin area, geophysical exploration, ground 
water: Zohdy, Adel A. R. 03060 
Maps, geologic 
Northeastern, generalized, clay and shale 
sample sites: Clarke, Otis M., Jr. 02650 
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Paleontology 
Cephalopoda, Eocene, sepiids, n.spp.: Allen, 
James E. 02815 


Alaska 


Absolute age 
C-14, Copenhagen laboratory list: Tauber, 
Henrik. 02746 
C-14, Washington State University list: 
Chatters, Roy M. 02752 
Prince of Wales Island, Maybeso Valley, C 
14: Swanston, Doug'as N. 03179 
Areal geology 
Prince of Wales Island, Maybeso Valley: 
Swanston, Douglas N. 03179 
Economic geology 
Gold, east-central, Livengood district, 
possibilities: Foster, R. L. 02987 
Lead-zinc, Sinuk area, possibilities: Herreid, 
Gordon. 02921 
Engineering geology 
Slope stability, Prince of Wales Island, 
Maybeso Valley: Swanston, Douglas N. 
03179 
General 
Bering land bridge, paleontologic evidence: 
Cohen, Gaston. 02714 
Geochemistry 
East-central, Livengood district, geochemical 
prospecting, gold: Foster, R. L. 02987 
Interior, north slopes, P and cations 
availability, forest, bogs: Heilman, Paul E. 
02809 
Southeastern, ultramafic rocks, Sr-Rb-K 
isotope relations: Lanphere, Marvin A. 
02982 
Geomorphology 
Interior, north slopes, bog formation, P and 
cations availability: Heilman, Paul E. 02809 
Paleontology 
Invertebrata, Devonian, Yukon-Porcupine 
Rivers area, correlation: Churkin, Michael, 
Jr. 02959 
Petrology 
Southeastern, ultramafic complexes, magma, 
isotope data: Lanphere, Marvin A. 02982 
Stratigraphy 
Devonian, Brooks Range, western, facies: 
Tailleur, I. L. 02939 
Devonian, Yukon-Porcupine Rivers area: 
Churkin, Michael, Jr. 02959 
Silurian-Devonian, boundary, location: 
Churkin, M. 03000 
Structural geology 
Brooks Range, western, thrust fault: Tailleur, 
I. L. 02939 
Volcanology 
Augustine Island, Augustine Volcano, 1963 
eruption: Detterman, Robert L. 03158 


Alberta 


Areal geology 

Lethbridge area: Irish, E. J. W. 02889 
Economic geology 

Coal, clays, Foremost area: Irish, E. J. W 
02890 
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Alberta 
Economic geology 
Mineral resources, Gleichen area: Irish, EJ 
W. 02886 
Mineral resources, Jasper region, possibilities 
Gibson, D. W. 03020 
Mineral resources, Jasper region, Possibilities 
Gibson, D. W. 03132 
Natural gas, Panther River culmination area 
Oilerenshaw, N.C. 02891 
Geomorphology 
Devonian reefs, morphology, cf. modern 
reefs: Martin, Rudolf. 02961 
Geophysical surveys 
Southern, seismic, Precambrian rift valley: 
Kanasewich, E. R. 02701 
Hydrogeology 
Stettler area, aquifers, ground-water models 
Dunn, Darrel Eugene. 03199 
Maps, geologic 
Foremost area: Irish, E. J. W. 02890 
Gleichen area: Irish, E. J. W. 02886 
Lethbridge area: Irish, E. J. W. 02889 
Panther River culmination area: Ollerenshaw 
N.C. 02891 
Rocky Mountain Foothills region: Stott, D 
F.02719 
Maps, paleogeographic 
Rocky Mountain Foothills region: Stott, D 
F.02719 
Paleontology 
Conodonts, Devonian, Upper, 
biostratigraphic zones: Mound, Michael C 
02967 
Palynomorphs, Cretaceous, Edmonton 
Formation, southern: Srivastava, S. K. 
03051 
Stromatoporoidea, Devonian, Ancient Wall 
carbonate complex: Stearn, Colin W. 02956 
Sedimentary petrology 
Jasper region, Sulphur Mtn. and Whitehorse 
Formations: Gibson, D. W. 03020 
Jasper region, Sulphur Mtn. and Whitehorse 
Formations: Gibsor, UW. W. 03132 
Mount MacKenzie—Cardinal Mtn. area, 
carbonate mounds, lenses: MacKenzie, W 
$. 02963 
Stratigraphy 
Cretaceous, Bullhead and Fort St. John 
Groups, Rocky Mtn. Foothills: Stott, D. F 
02719 
Cretaceous- Tertiary, Foremost area: Irish, E 
J. W.02890 
Cretaceous-Tertiary, Gleichen area: Irish, E 
J. W. 02886 
Devonian, Miette and Ancient Wall reef 
complexes: Mountjoy, Eric W. 02962 
Devonian, Mount MacKenzie—Cardinal Min 
area, carbonate mounds, lenses: 
MacKenzie, W.S. 02963 
Devonian, reef morphology: Martin, Rudolf 
02961 
Devonian, Upper, west-central, conodont 
zones: Mound, Michael C. 02967 
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Alberta 
Stratigraphy 
Mississippian-Cretaceous, Panther River 
culmination area: Ollerenshaw, N. C. 02891 
Triassic, Spray River Group, Jasper region: 
Gibson, D. W. 03020 
Triassic, Spray River Group, Jasper region: 
Gibson, D. W. 03132 
Structural geology 
Southern, Precambrian rift valley: 
Kanasewich, E. R. 02701 
Algae 
Ungdarella americana, n.sp. 
Pennsylvanian, New Mexico, Middle, 
southeastern: Toomey, Donald 
Francis. 02928 
Aluminum 
Geochemistry 
Achondrites: Deuser, W.G. 02811 
Amphibia 
Anura 
Miocene, Florida, Thomas Farm, n.spp., 
paleoecology: Holman, J. Alan. 
02993 
Angiosperms 
Tertiary 
Oregon, Stayton area, Oligocene: Klucking, 
Edward Paul. 02872 
Annelida 
Filogranites booiji, n.gen., n.sp. 
Devonian, New York, Cardiff Shale, in shell 
borings: Cameron, Barry. 02611 
Anthozoa 
Devonian 
Alaska, Salmontrout Limestone, Yukon 
Porcupine Rivers area, correlation: 
Churkin, Michael, Jr. 02959 
Rugosa 
Devonian, North America, Lower and 
Middle, eastern: Oliver, William A., Jr. 
02955 
Appalachians 
Absolute age 
Northern, Acadian orogeny: Dennis, J. G. 
03050 
Northern, Taconic, Acadian orogenies: 
Harper, C. T. 03048 
Economic geology 
Coal, properties, coking behavior, anomalous: 
Benedict, L.G. 02802 
Maps, isopach 
Basin, Devonian stages: Oliver, William A.., 
Jr. 02646 
Paleontology 
Devonian, Canadian: Cumming, L. M. 02647 
Stratigraphy 
Devonian, basin: Oliver, William A., Jr. 02646 
Devonian, Canada~New England: Cumming, 
L.M. 02647 
Devonian, Old Red Sandstone and 
equivalents: Allen, J. R. L. 02673 
Structural geology 
Canada~New England, Acadian orogeny: 
Cumming, L. M. 02647 
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Appalachians 
Structural geology 
Northern, Acadian orogeny, Devonian, 
principal orogeny: Dennis, J. G. 03050 
Arctic 
General 
Bering land bridge, paleontologic evidence: 
Cohen, Gaston. 02714 
Argon 
Geochemistry 
Sea water, noble gas analyses: Bieri, Rudolf 
H. 03010 
Isotopes 
Ar-39, mass-spectrometric measurement: 
Mitchell, J. G. 02834 
K:Ar, contamination, air argon: Mussett, 
Alan E. 02826 
Arizona 
Absolute age 
Basin and Range province, metamorphic 
rocks, K-Ar: Mauger, Richard L. 02930 
Southern, Precamorian—Cenozoic events: 
Damon, Paul E. 03209 
Areal geology 
Apache Trail, western, volcanic geology: 
Sheridan, Michael F. 03223 
Chiricahua Mountains, northern: Marjaniemi, 
Darwin. 03230 
Del Bac Hills: Percious, J. K. 03229 
Dos Cabezas Mountains: Erickson, Rolfe C. 
03228 
Peloncillo Mountains: Gillerman, Elliot. 
03216 
Roskruge Mountains, summary: Bikerman, 
Michael. 03227 
San Pedro Valley, field trip, road log: Haynes, 
Vance. 03220 
Southeastern, field trip, road-log: Damon, 
Paul E. 03225 
Southern, guidebook: Arizona Geological 
Society. 03242 
Tucson area, orbital altitude photos: Titley, 
Spencer R. 03243 
Tucson Mountains, Pima County, history of 
study: Mayo, Evans B. 03212 
Economic geology 
Copper, Pima County, Esperanza mine, 
occurrence: Lynch, Dean W. 03239 
Copper, Pima mining district, field trip, road 
log: Lynch, Dean. 03219 
Copper, Ray area, occurrence: Metz, R. A. 
03240 
Copper, southern, genesis: Guilbert, John M. 
03237 
Engineering geology 
General, Benson and Tucson area, field trip, 
road log: Lacy, W. C. 03218 
Land subsidence, San Manuel mine, 
mechanics: Hatheway, Allen W. 03238 
Geomorphology 
San Pedro Valley, late Quaternary history: 
Haynes, C. Vance. 03236 
Southeastern, drainage patterns, evolution: 
Cooley, M. E. 03235 
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Arizona 
Hydrogeology 
General, ground-water resources, levels, 
1966-67: Cox, C. J.02726 
Waterman Wash area, ground-water 
resources, quality: Denis, E. E. 02723 
Paleontology 
Aves, Pleistocene, lower, Mohave County, 
stork: Phillips, Allan R. 02796 
Petrology 
Gila County, Christmas copper mine, contact 
rocks, genesis: Perry, David’ Vinson. 03207 
Peloncillo Mountains, Weatherby Canyon 
ignimbrite: Gillerman, Elliot. 03213 
San Francisco Mountains, Mount 
Humphreys, fulgurites: Davis, Donald G 
02677 
South and central, volcanic rocks, intrusive 
Watson, Barry N. 03211 
Southeastern, Tertiary ash flows: Elston, 
Wolfgang E. 03224 
Superior area, Tertiary ash- flow, zoning 
Peterson, Donald W. 03231 
Stratigraphy 
Cretaceous, southeastern 
03233 
Cretaceous-Cenozoic, Roskruge Mountains 
Bikerman, Michael. 03227 
Cretaceous-Quaternary, Pena Blanca and 
Walker Canyon areas: Nelson, Frank J 
03226 
Mesozoic, Santa Rita and Empire Mts., field 
trip, road log: Drewes, Harald. 03217 
Mesozoic, sedimentary and volcanic 
southeastern: Hayes, Philip T. 03232 
Paleozoic, diagnostic features: Bryant, Donald 
L. 03210 
Precambrian- Cambrian, Troy Quartzite, 
Bolsa and Abrigo Formations, 
southeastern: Krieger, Medora H 
03241 
Precambrian- Miocene, Tucson Mts.., field 
trip, road log: Damon, P. E. 03221 
Quaternary, San Pedro River valley 
C. Vance. 03236 
Tertiary, southeastern, ash flows: Elston, 
Wolfgang E. 03224 
Tertiary, volcanic and clastic rocks, south 
central: Sell, James D. 03234 
Structural geology 
Santa Rita and Empire Mountains, Laramide 
deformation, field trip, road log: Drewes, 
Harald. 03217 
Arkansas 
Absolute age 
Magnet Cove, biotite, fission track: Miller, D 
K . 02686 
Paleontology 
Brachiopoda, Silurian, St. Clair Limestone 
Amsden, Thomas W. 02624 
Cephalopoda, Pennsylvanian, Hale 
Formation, goniatites: Quinn, James H 
02926 
Gymnosperms, Mississippian, Wellington 
Sandstone: Eggert, D. A. 02922 


Schafroth, Don W 
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Arkansas 


Stratigraphy 
Pennsylvanian, Hale Formation, Correlation 
with England: Quinn, James H. 02926 
Silurian, Saint Clair Limestone, north-centra| 
correlation: Amsden, Thomas W. 02624 
Artesian waters and wells 
Montana 
Fox Hills-Hell Creek aquifer, constants, stres 
relations: Taylor, O. James. 0314] 
Associations 
Am. Assoc. Petroleum Geologists, Pacific Se, 
Annual meeting, 1968, guidebook: Am. 
Assoc. Petroleum Geologists. 03025 
Arizona Geological Society 
Field trip, southern Arizona, guidebook 
Arizona Geological Society. 03242 
SEPM, Pacific Sec 
Annual meeting, 1968, guidebook: Am. 
Assoc. Petroleum Geologists. 03025 
Soc. Economic Geologists, Pacific Sec 
Annual meeting, 1968, guidebook: Am 
Assoc. Petroleum Geologists. 03025 
Atlantic Ocean 
Absolute age 
Mid-Atlantic Ridge, basaltic glass, fission 
track: Fleischer, R. L. 03136 
Mid-Atlantic Ridge, extrusives, K—Ar, 
spreading rates: Aumento, F. 03135 
Geochemistry 
Be-7 concentration: Silker, W. B. 02772 
Nares Abyssal Plain, iron-manganese 
nodules: Smith, R. E. 02767 
Geophysical surveys 
Continental rise off Cape Hatteras, magnetic 
anomaly: Brak}, J. 02630 
Maps, magnetic 
Burgeo Bank, shipborne: Canada Geologica 
Survey. 03085 
Grand Bank, shipborne 
Survey. 03098 
Newfoundland Shelf, Sheets | 0 (east half 
and | P (west half), shipborne: Canada 
Geological Survey. 03100 
Scotian Shelf, Banquereau, ship- and 
airborne: Canada Geological Survey 
03095 
Scotian Shelf, Middle Bank, ship- and 
airborne: Canada Geological Survey 
03096 
Scotian Shelf, Misaine Bank, ship- and 
airborne: Canada Geological Survey 
03097 
Scotian Shelf, Sable Island Bank east, ship 
and airborne: Canada Geological Survey 


Canada Geologica 





03091 } 


Scotian Shelf, Sable Island Bank West, ship 
and airborne: Canada Geological Survey 
03092 

Scotian Shelf, Sheet 11 G/ 12, 
Canada Geological Survey. 03083 

Scotian Shelf, Sheet 11 G/ 14, shipborne 
Canada Geological Survey. 03084 

Scotian Shelf, Sheet 1D, shipborne: Canada 

Geological Survey. 03093 


shipborne 
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Atlantic Ocean 
Maps, magnetic 
Scotian Shelf, Shelburne area, shipborne: 
Canada Geological Survey. 03086 
Scotian Shelf, The Stone Fence, shipborne: 
Canada Geological Survey. 03094 
Scotian Shelf, Yarmouth area, ship- and 
airborne: Canada Geological Survey. 
03090 
Virgin Rocks, shipborne: Canada Geological 
Survey. 03099 
Paleomagnetism 
Plio-Pleistocene, cores, north, geochronology: 
Phillips, J. D. 03130 
Paleontology 
Foraminifera, Plio- Pleistocene, sediment 
cores, north: Phillips, J. D.03130 
Petrology 
Mid-Atlantic Ridge, ultramafic rocks: 
Bonatti, Enrico. 02741 
Structural geology 
Mid-Atlantic Ridge, crustal spreading 
questioned: Watkins, N. D. 02984 
Mid-Atlantic Ridge, sea floor spreading 
rates: Aumento, F. 03135 
Mid-Atlantic Ridge, spreading rates: 
Fleischer, R. L. 03136 
Atmosphere 
Evolution 


Primitive Earth: Cloud, Preston E., Jr. 03058 
Automatic data processing 
Paleontology 
Palynology, taxonomic confusion, computer 


program value: Gerhard O. W 
02688 


Seismology 


Kremp, 


Surface waves, analysis: Landisman, M. 03112 
Spectroscopy 
Atomic absorption flame photometry, three 
dimensional analysis: Malakoff, J. L. 02841 
Aves 
Bathornis fricki, n.sp. 


Miocene, lower, Wyoming: Cracraft, Joel 


02821 

Bathornithidae 

Tertiary, taxonomy, review: Cracraft, Joel 
02821 


Ciconia maltha 
Pleistocene, lower, Arizona, Mohave County 
Phillips, Allan R. 02796 
Geographic distribution 
Virginia, Pleistocene, Kempsville Formation, 
cf. modern: Ray, Clayton E. 02656 
Meleagris gallopavo 
Pleistocene, Mexico, Sonora area, turkey 





_ ship 


survey j 
borne 


borne 


anada 





Cracraft, Joel. 03127 


Quaternary 
California, McKittrick tar pits, Pleistocene 
Church, C. C, 03026 


Virginia, Pleistocene, Kempsville Formation: 
Ray, Clayton E. 02656 
Rallidae 
Pliocene, North America, faunas: Feduccia, J 
Alan. 02797 
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Barium 
Abundance 
Ultramafic rocks: Griffin, W. L. 02827 
Basins, structural 
Kentucky 
Western, Pennsylvanian rocks: Mullins, Allan 
T. 02639 
Sedimentation 
New Jersey, Triassic basin, sediments, 
provenance: Abdel-Monem, Abdalla 
A. 02818 
Batholiths 
Absolute age 
British Columbia, Nelson batholith, northern: 
Nguyen, K. K. 03049 
British Columbia 
Nelson batholith, northern, absolute age: 
Nguyen, K. K. 03049 
California 
Inyo batholith, processes, randomness vs. 
orderliness: Krauskopf, Konrad B. 
02763 
Inyo batholith, processes, randomness vs. 
orderliness: Shea, James H. 02762 
Greenland 
Illimaussaq alkaline intrusion, paragenetic 
analysis: Sorensen, H. 02927 
Nevada 
Inyo batholith, processes, randomness vs. 
orderliness: Krauskopf, Konrad B. 
02763 
Inyo batholith, processes, randomness vs. 
orderliness: Shea, James H. 02762 
Beryllium 
Isotopes 
Be-7, concentration in ocean water: Silker, W. 
B. 02772 
Bibliography 
Authors 
Harper, Roland McMillan: Ewan, Joseph. 
02707 
Schmitt, 


03222 


Harrison Ashley: Schmitt, H. H. 
California 
Oil and gas fields, San Joaquin Valley, 
western: Matum, James R. 03033 
Canada 
Geological Survey, index of publications, 
1967-68: Snowden, Dervorguilla. 03024 
Cephalopoda 
Ammonoidea, Mesozoic, literature review: 
Haas, Otto. 02633 
U.S. Geological Survey 


AID Technical Assistance Program, maps, 
reports, 1940-67: Heath, Jo Ann. 02683 
Biography 
Edinger, Tilly: Tobien, Heinz. 02897 
Harper, Roland McMillan 
Bibliography, selected: Ewan, Joseph. 02707 


Schmitt, Harrison Ashley 
Bibliography: Schmitt, H. H. 03222 
Boron 
Isotopes 
B-11:B10, absolute: Agyei, E. K. 03044 
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Brachiopoda 
Ambocoelia 


Devonian, Middle, Northwest Territories, 
Mackenzie River basin: Caldwell, W. G. E. 
02965 


Bailliena yukonensis, n.gen., n.sp. 


Pennsylvanian, Yukon, range: Nelson, Samuel 
J. 02609 


Devonian 


Appalachian Province, zonation, Early: 
Boucot, A. J. 02936 

Lower and Middle, faunal provinces: Boucot, 
A.J. 02883 

Nevada, Lower, successive faunas: Johnson, 
J.G. 02969 

United States, Lower, central: Amsden, T. W. 
02997 

Yukon, Lower, Royal Creek area, 
distribution: Lenz, A. C. 02964 


Horridonidae 


Pennsylvanian-Permian, Y ukon, species, 
range: Nelson, Samuel J. 02609 


Ordovician 


Utah, Garden City Formation: Ross, Reuben 
James, Jr. 02972 


Rhynchonellidae 


Devonian, Famennian, redefinition, 
correlation: Sartenaer, P.J.M. J. 
02949 


Silurian 


Arkansas, Saint Clair Limestone, assemblages, 
correlation: Amsden, Thomas W. 02624 

Oklahoma, Clarita Formation assemblages, 
correlation: Amsden, Thomas W. 
02624 

United States, Upper, central: Amsden, T. W. 
02997 

Yukon, Upper, Royal Creek area, 
distribution: Lenz, A. C. 02964 


Spiriferella 


Permian, Yukon, species, range: Nelson, 
Samuel J. 02609 


Breccia 
Intrusive 


Ontario, Batchawana Bay, Tribag mine: 
Armbrust, George Aime. 02864 


Breccias 
Tectonic 


Melange units: Hsu, K. Jinghwa. 03144 


British Columbia 
Absolute age 


Nelson batholith, northern, other plutonic 
rocks: Nguyen, K. K. 03049 

Purcell Trench, Olympia Interglaciation 
deposits: Fulton, R. J.03145 


Economic geology 


Coal, Michel-Natal area, Balmer seam, 
properties: Cameron, A. R. 02990 


Geophysical surveys 


Brenda mines, electrical: Fountain, D. K 
02935 


Glacial geology 


Purcell Trench, Olympia Interglaciation: 
Fulton, R. J. 03145 
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British Columbia 
Hydrogeology 
Okanagan Highland, U-shaped valley, 
ground-water flow: Lawson, D. w. 03055 
Maps, geologic j 
Kaslo area, Slocan syncline, east limb: Ross 
John V. 03042 ; 


Rocky Mountain Foothills region: Stott, p 
F.02719 
Maps, isopach 
Northeastern, Devonian: Griffin, D. L, 02666 
Maps, magnetic 
Adams Plateau area, airborne: Canada 
Geological Survey. 03080 
Ashcroft area, airborne: Canada Geological 
Survey. 03074 
Cache Creek area, airborne: Canada 
Geological Survey. 03075 
Cherry Creek area, airborne: Canada 
Geological Survey. 03073 
Criss Creek area, airborne: Canada 
Geological Survey. 03078 
Douglas Lake area, airborne: Canada 
Geological Survey. 03064 
Kamloops area, airborne: Canada Geologic: 
Survey. 03072 
Loon Creek area, airborne: Canada 
Geological Survey. 03077 
Louis Creek area, airborne: Canada 
Geological Survey. 03079 
Mamit Lake area, airborne: Canada 
Geological Survey. 03068 
Merritt area, airborne: Canada Geological 
Survey. 03065 
Monte Creek area, airborne: Canada 
Geological Survey. 03071 
Prospect Creek area, airborne: Canada 
Geological Survey. 03066 
Shorts Creek area, airborne: Canada 
Geological Survey. 03063 
Spences Bridge area, airborne: Canada 
Geological Survey. 03067 
Stump Lake area, airborne: Canada 
Geological Survey. 03069 
Tranquille River area, airborne: Canada 
Geological Survey. 03076 
Westwold area, airborne: Canada Geological 
Survey. 03070 
Maps, paleogeographic 
Rocky Mountain Foothills region: Stott, D 
F.02719 
Mineralogy 
Todorokite, manganese nodules from fjord 
Grill, E. V.02740 
Paleontology ’ 
Mammalia, Oligocene, Sooke Formation, 
Vancouver Island, cetacean: Russell, Lori 
S. 03045 
Petrology 
Kootenay arch, Slocan syncline, metamorphic 
facies, relation to structure: Ross, John \ 
03042 
Revelstoke area, Shuswap Complex, 
metamorphism: Ross, John V. 03056 } 
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British Columbia 
Sedimentary petrology 
Fernie Basin, Natal area, Balmer coal seam: 
Cameron, A. R. 02990 
Stratigraphy 
Cretaceous, Bullhead and Fort St. John 
Groups, Rocky Mtn. Foothills: Stott, D. F. 
02719 
Devonian, northeastern: Griffin, D. L. 02666 
Precambrian-Triassic, Kootenay arch, Slocan 
syncline: Ross, John V. 03042 
Structural geology 
Kootenay arch, Slocan syncline, evolution: 
Ross, John V. 03042 
Revelstoke area, Shuswap Complex, folding, 
phases: Ross, John V. 03056 
British Honduras 
Sedimentary petrology 
Belize area, reef and lagoon, sediments, 
composition: Billings, Gale K. 02813 
Bryozoa 
Actinotrypa 
Mississippian, United States, taxonomy: 
Horowitz, Alan Stanley. 02933 
Ectoprocta 
Chemical composition, spectrochemical 
analysis: Schopf, Thomas J. M: 02623 
Nomenclature 
Ectoprocta, replacement for phylum 
objections: Mayr, Ernst. 02895 
Calcium 
Analysis 
Flame photometry, 
hydrogen-argon-—entrained-air flame, 
interference: Smith, R. 02715 
Isotopes 
Ca-48:total Ca, clam shell, teeth, seawater: 
Corless, James T. 02828 
California 
Absolute age 
Kern County, wood in floodplain sand, 
Pleistocene: Manning, John C. 03030 
Klamath Mountains, plutons and 
metamorphics: Lanphere, Marvin A. 
03142 
Santa Cruz area, Pleistocene shells: 
William C. 02845 
Valley Ford, schist, K-—Ar: 
03163 
Areal geology 
Cascade Range, Cenozoic history, summary: 
Macdonald, G. A. 02931 
San Joaquin Valley, field trip, road log: 
Manning, John C. 03019 
San Joaquin Valley, oil and gas fields, 
guidebook: Am. Assoc. Petroleum 
Geologists. 03025 
San Joaquin Valley, western, field trip, road 
log: Elliott, William J. 03028 
Earthquakes 
June 28, 1966, Parkfield, displacements near 
fault: Aki, Keiiti. 02612 
Economic geology 


name, 


Bradley, 


Keith, Terry E. 








Petroleum, Elk Hills field, occurrence: Lantz, 
Robert J. 03038 
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Economic geology 
Petroleum, general, oil field waters: Weddle, 
James R. 03035 
Petroleum, San Joaquin Valley, western: 
Callaway, David C. 03034 
Engineering geology 
Dams,deformation, Mammoth Pool dam: 
Squier, Lyman Radley. 03181 
General 
Bibliography, San Joaquin Valley, oil and gas 
fields: Matum, James R. 03033 
Geochemistry 
Castac Valley, soils, toxic elements, 
distribution: Laskowski, Edward 
Albin. 03185 
Lost Hills area, soil analyses: Laskowski, E. 
A. 03029 
Ludlow area, soils, rocks, radio elements: 
Bunker, C. M. 03161 
Red Mountain-De Puerto complex, minerals, 
rocks, analyses: Himmelberg, G. R. 03164 
Geophysical surveys 
Klamath River delta, seismic: Moore, George 
W.03173 
Menlo Park, heat flow, measurement 
methods: Sass, J. H. 03006 
San Joaquin Valley, western, logging 
techniques: Kane, Armour. 03037 
Hydrogeology 
Central coastal area, 1966 data: 
Dept. Water Resources. 02903 
Southern, ground-water levels and recharge, 
1966 data: California Dept. Water 
Resources. 02904 
Southern, surface and ground-water quality, 
analyses: California Dept. Water 
Resources. 02905 
Maps, geologic 
Klamath Mountains: 
03142 
Temblor Range, San Luis Obispo-Kern 
Counties: Am. Assoc. Petroleum 
Geologists. 03025 
Mineralogy 
Albite, pyroxene, glaucophane, Valley Ford 
area, schist: Keith, Terry E. 03163 
Paleontology 
Fauna, Miocene, fossil beds, Barstow area: 
Walker, Helen. 02805 
Fauna, Miocene, Mohnian Stage, 
Rudel, C. H. 03032 
Mammalia, Aves, Pleistocene. McKittrick tar 
pits: Church, C. C. 03026 
Mammalia, Miocene, Barstow Formation, 
Alvord Mtn. area: Lewis, G. Edward. 03176 
Petrology 
Marin County, Tiburon Peninsula, 
glaucophane schists: Dudley, Priscilla 
Perkins. 02870 
Sutter Buttes, andesite, miogeosynclinal: 
Hatherton, Trevor. 02822 
Valley Ford area, 
albite-pyroxene-glaucophane schist: Keith, 
Terry E. 03163 


California 


Lanphere, Marvin A. 


biofacies: 
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California 
Petrology 
White Mountains, Inyo batholith, processes, 
randomness: Krauskopf, Konrad B. 02763 
White Mountains, Inyo batholith, processes, 
randomness: Shea, James H. 02762 
Sedimentary petrology 
Kern County, sandstone dikes: Peterson, 
Gary L. 03027 
Northern, Venado Formation. Logan Ridge 
Member: Lowe, Donald Ray. 03205 
Sacramento Valley, Cretaceous section: 
Ojakangas, Richard W. 03150 
Stratigraphy 
Cenozoic, San Joaquin Valley, western 
Charles D. 03036 
Cretaceous, sedimentation, paleogeography, 
Sacramento Valley: Ojakangas, Richard W 
03150 
Cretaceous, Venado Formation, Logan Ridge 
Member, northern: Lowe, Donald Ray 
03205 


Foss, 


Jurassic-Cretaceous, Franciscan-Knoxville 
paradox, melanges: Hsu, K. Jinghwa. 03144 
Miocene, Barstow Formation, Alvord Mtn 
area: Lewis, G. Edward. 03176 
Miocene, Mohnian Stage, Pseudosaucesian 
facies: Rudel, C. H. 03032 
Tertiary, San Joaquin Valley, western 
Callaway, David C. 03034 
Structural geology 
Kern County, Buena Vista fault, creep 
Nason, Robert D. 03031 
Melanges, definition, Franciscan-K noxville 
paradox: Hsu, K. Jinghwa. 03144 
Sacramento Valley, Cretaceous tectonics 
Lowe, Donald Ray. 03205 
San Joaquin Valley, field trip, road log 
Manning, John C. 03019 
Sutter Buttes, geosynclinal tectonics, 
rejuvenation: Hatherton, Trevor 
02822 
Cambrian 
Arizona 
Southeastern, Bolsa and Abrigo Formations 
Krieger, Medora H. 03241 
British Columbia 
Revelstoke area, Shuswap Complex: Ross, 
John V. 03056 
Mexico 
Oaxaca, Mollusca, Tinu Formation, 
Tremadocian: Y ochelson, Ellis L. 02635 
Oaxaca, Trilobita, new, Tinu Formation 
Robison, Richard A. 02634 
Ontario 
Holleford meteorite crater, arenites: Saint 
John, Brian E. 03046 
Virginia 
Lincoln and Bluemont quadrangles, 
stratigraphy: Parker, Pierre E. 02919 
Canada 
A bsolutt age 
C-14, Geological Survey of Canada list 
Lowdon, J. A. 02745 
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Canada 
Absolute age 
C-14, Saskatchewan University list: 
McCallum, K. J. 02748 
C-14, Wisconsin University list: Bender, 
Margaret M. 02751 
Economic geology 
Metals, Precambrian shield, production, 
distribution: Sarcia, Jacqueline A. 
02977 
General 
Geological Survey, guide, map and Teport 
preparation: Blackadar, R. G. 02649 
Geological Survey, index of publications 
1967-68: Snowden, Dervorguilla. 03024 
Geochemistry 
Lead~zinc in carbonate rocks, element groups 
atomic ratios: Sangster, D. F. 02979 






Geophysical surveys 

Eastern, heat flow, conductivity, in situ 

measurement: Wright, J. A. 02616 
Maps, isopach 

Plains, west of Shield, Devonian stages 

Bassett, H. G. 02663 
Maps, lithofacies 

Plains, west of Shield, Devonian stages 

Bassett, H. G. 02663 
Paleontology) 

Graptolithina, Silurian- Devonian, 
Upper-Lower, northwestern, zoning: Lenz 
A.C. 03001 

Stratigraphy 

Devonian, Appalachians: Cumming, L. M 
02647 

Devonian, Old Red Sandstone and 
equivalents, Arctic area: Allen, J. R. | 
02673 

Devonian, plains, west of Shield, 
paleogeography: Bassett, H.G 
02663 

Silurian-Devonian, Upper-Lower, 


northwestern, biostratigraphy: Lenz, A. ( 
03008 
Carbon 
Isotopes 

C-14, fossil bone and enamel: Haynes, Vance 
02765 

C13, marine sediments: Choquette, Philip W 
02651 

C-13, variations in grasses: Bender, Margaret 
M. 02703 


Carbonatite, Quebec: Deines, Peter. 02878 
Caribbean Sea 
Geophysical surveys 
Cayman trough, interpretation 
0.02625 
Structural geology 
Cayman trough, evolution: Bowin, Carl 0 
02625 


Bowin, Car 


Caves 
Cuba 

Grand Cavern of Saint Thomas, hollow 
stalagmites, genesis: Nemec, Frantisek 
02992 
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Caves 
Features 
Cuba, Grand Cavern of Saint Thomas, hollow 
stalagmites, genesis: Nemec, Frantisek. 
02992 


General 
Speleology, growth of science: Broughton, 
Paul. 03015 
Kentucky 
Mammoth Cave region, genesis: Deike, 
George Herman, 3d. 02869 
Cenozoic 
Alaska 
Bering land bridge, history: Cohen, Gaston. 
02714 
Arizona 
Pena Canyon and Walker Canyon areas, 
stratigraphy: Nelson, Frank J. 03226 
Roskruge Mountains, stratigraphy, summary: 
Bikerman, Michael. 03227 
Southern, absolute age: Damon, Paul E 
03209 
Superstition Mountains, Goldfield area, 
volcanic geology: Sheridan, Michael F. 
03223 
Atlantic Ocean 
North, Plio-Pleistocene sediments, 
paleomagnetic stratigraphy: Phillips, J. D 
03130 
California 
Cascade Range, volcanic history, summary: 
Macdonald, G. A. 02931 
San Joaquin Valley, stratigraphy: Foss, 
Charles D. 03036 
Cephalopoda 
Ammonoidea 
Devonian, North America, zonation, 
correlation, Europe: House, M. R. 02947 
Mesozoic, recent literature, review: Haas, 
Otto. 02633 
Baschkirites librovitchi, n.sp. 
Pennsylvanian, Arkansas, Hale Formation, 
northern: Quinn, James H. 02926 
Belemnosella 
Eocene, Alabama, Moodys Branch 
Formation, n.spp.: Allen, James E. 02815 
Belosaepia 
Eocene, Alabama, Louisiana, n.spp.: Allen, 
James E, 02815 
Hudsonoceras moorei, n.sp. 
Pennsylvanian, Arkansas, Hale Formation, 
northern: Quinn, James H. 02926 
Tertiary 
Alabama, Louisiana, Eocene, sepiids: Allen, 
James E. 02815 
Ceramic materials 
Alabama 
Northeastern, occurrence, properties: Clarke, 
Otis M., Jr. 02650 
West Virginia 
Randolph County, refractory clay: Englund, 
Kenneth J. 03182 
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Changes of level 
Alaska 
Holocene, Augustine Island: Detterman, 
Robert L. 03158 
California 
Quaternary, Santa Cruz area: Bradley, 
William C. 02845 
Florida 
Quaternary, water level, central lake basins, 
rise: Bullen, Ripley P. 03016 
Puerto Rico 
Quaternary, northwestern: Monroe, Watson 
H. 03160 
Chemical analysis 
Fire assay 
Au, Pt, Pd analysis: Barnett, Paul R. 03140 
Clay mineralogy 
Areal studies 
Illinois, underclays, industrial uses: Odom, I. 
E. 02994 
Experimental studies 
Montmorillonite, vermiculite, 
cation-exchange equilibrium constants: 
Foscolos, A. E. 02920 
Vermiculite, soils, chemical, physical 
properties, genetic relations: Kishk, Fawzy 
Mohamed. 02856 
Methods 
Freeze—drying: Malcolm, R. L. 03147 
Clays 
Alabama 
Northeastern, occurrence, properties: Clarke, 
Otis M., Jr. 02650 
Alberta 
Foremost area, occurrence: Irish, E. J. W. 
02890 
Engineering properties 
Sensitive, formation mechanisms: Houston, 
William Newton. 02859 
Illinois 
Underclays, uses, petrography: Odom, I. E. 
02994 
Tennessee 
Claybrook quadrangle, occurrence: Sykes, C. 
Ronald. 02776 
Juno quadrangle, occurrence: Sykes, C. 
Ronald. 02775 


Coal 
Alberta 
Foremost area, occurrence: Irish, E. J. W. 
02890 
Gleichen area, occurrence: Irish, E. J. W 
02886 


British Columbia 
Michel-Natal area, Balmer seam, properties: 
Cameron, A. R. 02990 
Geochemistry 
Pseudovitrinite, genesis before or in peat 
stage: Benedict, L. G. 02802 
Sulfur, analysis by X-ray fluorescence: 
Berman, M. 02803 
Kentucky 
David quadrangle, occurrence: Outerbridge, 
William F. 02915 









Coal 
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Kentucky 
Riverside quadrangle, occurrence: Shawe, 
Fred R. 02884 
Properties 
Coking behavior, Appalachian coal, 
pseudovitrinite effect: Benedict, L. G. 02802 
Tennessee 
Okalona quadrangle, occurrence: Garman, R. 
Keith. 02777 


Collections 


Mollusca 
British Museum, P. P. Carpenter types, 
Mexico, Pacific coast: Keen, A. Myra. 
03123 
Ostracoda 
Illinois, Field Museum Nat. History, 
Paleozoic: Nitecki, Matthew H. 03003 


Colorado 


Absolute age 
Black Canyon, Precambrian units, Rb-Sr: 
Hansen, Wallace R. 03171 
Uncompahgre Plateau, Precambrian events: 
Hedge, Carl E. 03139 
Earthquakes 
1962, 1966, Rangely area: Munson, Robert C 
03103 
1962-1967, Denver-Derby area, data 
summary: Simon, Ruth B. 03101 
April 10, August 9, 1967, Denver area, tilt, 
strain measurements: Romig, Phillip R 
03102 
April-November 1967, Denver area, earth-tilt 
correlation : Marshall, G. E. 02980 
Denver area, trigger mechanism, waste-fluid 
injection: Healy, J. H. 03057 
Geochemistry 
San Juan Mountains, geochemical 
prospecting, gold: Fischer, R. P. 02981 
Geomorphology 
Boulder County, Front Range, mass 
movements: Wallace, Ronald Gary 
03193 
Glacial geology 
Boulder County, Front Range, stages, till 
deposits: Wallace, Ronald Gary. 03193 
Maps, geologic 
Black Ridge quadrangle: Hansen, Wallace R 
02879 
Maps, oil and gas 
Anadarko basin, western: Stevens, Curtis 
02898 
Sedimentary petrology 
Slick Rock district, Mancos Shale, lithofacies, 
pyrite, trace-elements: Shawe, Daniel R 
03174 
Slick Rock district, Mesozoic sediments: 
Shawe, Daniel R. 02970 
West-central, Parting Formation, dispersal 
patterns, analyses: Campbell, John A 
02942 
Stratigraphy 
Black Ridge quadrangle, section: Hansen, 
Wallace R. 02879 
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Colorado 
Stratigraphy 
Cretaceous, Mancos Shale, Slick Rock 
district, faunal zones, lithofacies: Shawe 
Daniel R. 03174 P 
Devonian, Parting Formation, west-central 
Campbell, John A. 02942 
Pennsylvanian-Permian, Elk Mountains, 
nomenclature: Bartleson, Bruce L. 
03168 
Structural geology 
Colorado Springs, Pikes Peak granite, 
microfractures: Norman, Carl 
Edgar. 03206 
South-central, Rio Grande depression, 
extension: VanAlstine, Ralph E. 03156 
Connate water 
California 
Composition, San Joaquin Valley oil fields 
Weddle, James R. 03035 
Connecticut 
Absolute age 
Middletown pegmatites, fission track: Mille 
Donald S. 02991 
Geochemistry 
Linsley Pond, element distribution, 
eutrophication: Cowgill, Ursula M 
02760 
Maps, geologic 
Danielson quadrangle, surficial: Randall, 
Allan D.02914 
Stratigraphy 
Quaternary, Danielson quadrangle, sections 
Randall, Allan D. 02914 
Conodonts 
Devonian 
Alberta, Upper, biostratigraphic zones: 
Mound, Michael C. 02967 
Ontario, southern: Winder, C. G. 02958 
Utah-Nevada, indicators of diachronism 
Clark, David L. 02968 
Construction materials 
Kentucky 
Cravens quadrangle, occurrence: Peterson, 
Warren L. 02918 
Missouri 
Maxville quadrangle, occurrence: 
Stinchcomb, Bruce L. 02902 
Virginia 
Buckingham quadrangle, resources: Ern, 
Ernest H. 02680 
Continental drift 
Mechanism 
Mid-Atlantic Ridge, crustal spreading 
questioned: Watkins, N. D. 02984 
Sea-floor spreading, Mid-Atlantic Ridge: 
Fleischer, R. L. 03136 
Paleomagnetism 


Paleozoic polar wandering curves, continent 


reconstruction: Creer, K. M. 02940 
Rates 
Sea-floor spreading, Mid-Atlantic Ridge, K 
Ar ages: Aumento, F. 03135 
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Continental margin 


California 
Klamath River delta, seismic profiles, 
structure: Moore, George W. 03173 
Florida 
Blake Plateau area, Foraminifera, Eocene, 
new: Cordey, W. G. 02893 
Newfoundland 
Burgeo Bank, magnetic map: Canada 
Geological Survey. 03085 
Grand Bank, magnetic map: Canada 
Geological Survey. 03098 
Shelf, magnetic map, Sheets 1 0 (east half), 
and | P (west half): Canada Geological 
Survey. 03100 
Virgin Rocks, magnetic map: Canada 
Geological Survey. 03099 
North America 
Scotian Shelf, The Stone Fence, magnetic 
map: Canada Geological Survey. 03094 
North Carolina 
Shelf, Foraminifera, distribution: Schnitker, 
Detmar Friedrich. 03197 
Nova Scotia 
Banquereau, magnetic map: Canada 
Geological Survey. 03095 
Middle Bank, magnetic map: Canada 
Geological Survey. 03096 
Misaine Bank, magnetic map: Canada 
Geological Survey. 03097 
Sable Island Bank east, magnetic map: 
Canada Geological Survey. 03091 
Sable Island Bank West, magnetic map: 
Canada Geological Survey. 03092 
Scotian Shelf, magnetic map, Sheet 11 G/ 12: 
Canada Geological Survey. 03083 
Scotian shelf, magnetic map, Sheet 11 G/14: 
Canada Geological Survey. 03084 
Scotian Shelf, magnetic map, Sheet 1D: 
Canada Geological Survey. 03093 
Shelburne area, magnetic map: Canada 
Geological Survey. 03086 
Shelf, sediments, recent, chlorins, pigment 
source: Baker, B. L. 02812 
Yarmouth area, magnetic map: Canada 
Geological Survey. 03090 


Oregon 


Shelf, sediments, geochemistry, mineralogy: 
White, Stanton Moore. 02875 


United States 


Cape Hatteras, rise, magnetic anomaly: Brakl, 
J.02630 
Eastern, seismic survey: Lewis, B. 03105 
Northwestern, magnetic surveys: Emilia, 
David A. 03143 


Washington 


Shelf, sediments, geochemistry, mineralogy: 
White, Stanton Moore. 02875 


Copper 
Arizona 


Pima County, Esperanza mine, occurrence: 
Lynch, Dean W. 03239 

Pima mining district, occurrence, field trip, 
road log: Lynch, Dean. 03219 

Ray area, occurrence: Metz, R. A. 03240 
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Copper 
Arizona 
Southern, porphyry deposits, genesis: 
Guilbert, John M. 03237 
New Mexico 
Southern, porphyry deposits, genesis: 
Guilbert, John M. 03237 
Core 
Depth 
PcP traveltimes: Taggart, James. 02690 
Correlation 
Methods 
Pteropods in pelagic sediments, Pleistocene 
biostratigraphy: Chen, Chin. 02711 
Cretaceous 
Alberta 
Foremost area, stratigraphy: Irish, E. J. W. 
02890 
Rocky Mountain Foothills, Bullhead and Fort 
St. John Groups: Stott, D. F.02719 
Southern, palynomorphs, Edmonton 
Formation: Srivastava, S. K. 03051 
Arizona 
Pena Canyon and Walker Canyon areas, 
stratigraphy: Nelson, Frank J. 03226 
Roskruge Mountains, stratigraphy, summary: 
Bikerman, Michael. 03227 
Southeastern, stratigraphy: Schafroth, Don 
W. 03233 
British Columbia 
Rocky Mountain Foothills, Bullhead and Fort 
St. John Groups: Stott, D. F.02719 
California 
Sacramento Valley, sedimentation: 
Ojakangas, Richard W. 03150 
Sacramento Valley, Venado Formation, 
Logan Ridge Member: Lowe, Donald Ray. 
03205 
Colorado 
Slick Rock district, Mancos Shale: Shawe, 
Daniel R. 03174 
Foraminifera 
Index species, catalog, smaller, planktonic: 
Ellis, Brooks F. 02727 
Georgia 
Mollusca, Ripley Formation: Smith, Allyn G. 
02971 
Maryland 
Southern, sands, thickness and distribution: 
Hansen, Harry J., 3d. 02653 
Montana 
Eastern, pteridophytes, new salviniaceans: 
Hall, John W. 02728 
Northwest Territories 
Somerset Island, Idlorak Formation, flora, 
Pisces: Dineley, D. L. 03040 
Puerto Rico 
Mollusca, San German Formation: Smith, 
Allyn G. 02971 
Texas 
Paluxy Valley, Glen Rose Formation: Nagle, 
J. Stewart. 02659 
Protista, coccolithophores: Bukry, John 
David. 02865 
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Crust 
Deformation 
Cause, mantle rotation: MacNeil, F. Stearns. 
03014 
Minnesota 





Keweenawan province, structure, seismic 
study: Farnham, Paul Rex. 03200 
North America 
Electrical conductivity, water saturation 
effect: Hyndman, R. D. 02825 
Physical properties 
Electrical conductivity, continental areas, 
water effect: Hyndman, R. D. 02825 
Seismic data interpretation, CaO content 
effect: Soga, Nachiro. 02617 
Wisconsin 
Keweenawan province, structure, seismic 
study: Farnham, Paul Rex. 03200 
Crystal chemistry 
Amphibole 
Ferro-magnesian: Finger, Larry Wayne 
03189 
Sulfospinel 
Physical properties: Tressler, Richard Ernest 
02874 
Zinnwaldite 
Ferric, ferrous ion substitution for Al: 
Herzenberg, C. L. 02742 
Crystal structure 
Amphibole 
Ferro-magnesian: Finger, Larry Wayne 
03189 
A patite 
Maryland, ultramafic body: Southwick, David 
L.03170 
Spinel 
Ferromagnesian, lattice parameters, pressure 
dependence: Mao, Ho-kwang. 02814 
Cuba 
Geomorphology 
Grand Cavern of Saint Thomas, hollow 
stalagmites, genesis: Nemec, Frantisek 
02992 
Limestone landscapes, exposed and covered, 
vertical differences: Panos, Vladimir. 02996 
Weathering 
Limestone areas, crust and coating formation 
Panos, Vladimir. 02996 
Deformation 
Experimental studies 
Mechanism, plastic flow, olivine: Raleigh, ¢ 
B. 02618 
Moduli, shock compressibility, olivine in 
meteorites: Carter, N. L. 02613 
Field studies 
Microfracture, Colorado, Pikes Peak granite 
Norman, Carl Edgar. 03206 
Deltas 
California 
Klamath River delta, seismic profiles: Moore, 
George W. 03173 
Devonian 
Alaska 
Boundary with Silurian, location: Churkin, 
M. 03000 
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Devonian 
Alaska 
Brooks Range, western, stratigraphy: Tailleur, 
I. L. 02939 


Yukon-Porcupine Rivers area, Stratigraphy 
paleontology: Churkin, Michael, Jr. ; 
02959 

Alberta 

Miette and Ancient Wall reef complexes: 
Mountjoy, Eric W. 02962 

Mount MacKenzie-Cardinal Mtn. area, 
stratigraphy: MacKenzie, W. S. 

02963 

Stromatoporoidea, Ancient Wall carbonate 
complex: Stearn, Colin W. 02956 

West-central, conodonts, Upper, 
biostratigraphic zones: Mound, Michael ( 
02967 

Appalachians 

Basin, stratigraphy: Oliver, William A,, J; 
02646 

Canadian, stratigraphy, paleontology: 
Cumming, L. M. 02647 

Brachiopoda 

Appalachian Province, zonation, Early 
Boucot, A. J. 02936 

Famennian, biostratigraphic zoning: 
Sartenaer, P. J. M.J.02949 

Lower and Middle, faunal provinces: Boucot 
A.J. 02883 

British Columbia 

Northeastern, stratigraphy: Griffin, D. L 

02666 
California 

Klamath Mountains, metamorphism, absolute 

age: Lanphere, Marvin A. 03142 
Canada 

Northwestern, mainland, Graptolithina, 
biostratigraphy: Lenz, A. C. 03001 

Plains, west of Shield, stratigraphy: Bassett 
H. G. 02663 

Colorado 

West-central, Parting Formation: Campbell 

John A. 02942 
Graptolithina 

Evolution, stratigraphy and paleogeography 

Boucek, Bedrich. 02937 
Manitoba 

Southwestern, stratigraphy: Kent, D. M. 

02665 
Michigan 

Michigan basin, stratigraphy: Sanford, B. \ 
02661 

Southeastern, Gastropoda, Anderdon 
Limestone: Linsley, Robert M. 02759 

Missouri 

Central and northeastern, Middle, biofacies 

Fraunfelter, George H. 02943 
Mollusca 
Tentaculitidae, evolution, stratigraphy, 
paleogeography: Boucek, Bedrich. 
02937 
Nevada 
Central, conodonts, correlation with western 
Utah: Clark, David L. 02968 
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Devonian 
Nevada 
Central, Lower, faunal succession: Johnson, J. 
G. 02969 
Graptolithina, biostratigraphy: Berry, W. B. 
N. 02999 
Graptolithina, occurrences: Berry, William B. 
N. 02946 
New Brunsw ick 
Pteridophytes, lycopods: Grierson, J. D 
02951 
New England 
Appalachians, stratigraphy: Cumming, L. M. 
02647 
New Mexico 
Southeastern, Tobosa basin, stratigraphy: 
McGlasson, E. H. 02953 
New York 
Central, Annelida, Cardiff Shale, serpulids: 
Cameron, Barry. 02611 
Cephalopoda, ammonoids, succession, trans 
Arctic links: House, M. R. 02947 
Southwestern, stratigraphy, paleontology 
Tesmer, Irving H. 02960 
North America 
Boundary with Silurian, location: Berdan, J. 
M. 02998 
Cephalopoda, ammonoids, zonation, 
correlation, Europe: House, M. R. 02947 
Cordilleran geosyncline, Graptolithina, 
succession, cf. Europe: Berry, William B. N 
02946 
Eastern, Anthozoa, Lower and Middle, 
succession: Oliver, William A., Jr. 
02955 
Northwest Territories 
Axel Heiberg and Ellesmere Islands, 
stratigraphy: Trettin, H. P. 02660 
Carcajou Ridge, Ostracoda, Kee Scarp 
Formation, cf. Europe: McGill, Peter. 
02941 
Ellesmere Island, Pisces, acanthodians: 
Spjeldnaes, Nils. 02945 
Great Slave Lake area, Ostracoda, Hay River 
Formation: Braun, Willi Karl. 02966 
Great Slave Lake area, palynology, Buffalo 
River Shales: Audretsch, A. P. 02952 
Mackenzie District, northwestern, 
stratigraphy: Norris, A. W. 02664 
Mackenzie River basin, Brachiopoda, 
stratigraphy: Caldwell, W.G. E. 
02965 
Prince of Wales Island area, Peel Sound 
Formation, Pisces: Broad, D. S.02716 
Queen Elizabeth Islands, stratigraphy: Kerr, 
J. William. 02674 
Ohio 
Northwestern, Gastropoda, Anderdon 
Limestone: Linsley, Robert M. 02759 
Oklahoma 
Stratigraphy, relation to Silurian: Amsden, 
Thomas W. 02954 
Ontario 
Michigan basin, stratigraphy: Sanford, B. V. 
02661 
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Ontario 
Southern, micropaleontology: Winder, C. G. 
02958 
Southwestern, Gastropoda, Anderdon 
Limestone: Linsley, Robert M. 02759 
Oregon 
East-central, stratigraphy: Danner, Wilbert 
R. 02667 
Paleobotany 
Land plants, early taxa increase: Banks, 
Harlan P. 02944 
Paleogeography 
Early, Appalachian Province, faunal: Boucot, 
A.J. 02936 
Old Red Sandstone basins: Allen, J. R. L. 
02673 
Pisces 
Dipnoi, Lower, Wyoming, Idaho, Utah: 
Denison, Robert H. 03002 
Pteridophytes 
Psilophyton, redescribed: Hueber, Francis M 
02950 
Quebec 
Lake Megantic range area, stratigraphy, 
revision: Marleau, R.-A. 02657 
Restigouche River area, lower, continental 
beds, stratigraphy: Dineley, D. L. 03047 
Saskatchewan 
South half, stratigraphy: Kent, D. M. 02665 
Stratigraphy 
Old Red Sandstone and equivalents: Allen, J. 
R. L. 02673 
Silurian boundary, graptolite marker: Berry, 
William B. N. 02946 
Symposium 
International, 1967: Oswald, D. H. 02672 
Texas 
Western, Tobosa basin, stratigraphy: 
McGlasson, E. H. 02953 
United States 
Central, Brachiopoda, Early fauna: Amsden, 
T. W. 02997 
Cratonic margin, Mississippian boundary: 
Gutschick, R. C. 02948 
Great Basin, biostratigraphy, diachronism: 
Clark, David L. 02968 
Midcontinent, southern, stratigraphy: 
Amsden, T. W. 02670 
New York-—Pennsylvania, Tully Formation, 
correlation, Cedar Valiey Formation: 
Cooper, G. Arthur. 02957 
North-central, stratigraphy, Illinois and 
central Iowa basins: Collinson, Charles. 
02671 
Rocky Mountains and Plains, northern, 
stratigraphy: Sandberg, Charles A. 
02668 
Southwestern, stratigraphy: Poole, F.G. 
02669 
Utah 
Western, conodonts, correlation with central 
Nevada: Clark, David L. 02968 
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Devonian 
Vertebrata 
Old Red Sandstone and equivalents, 
distribution: Allen, J. R. L. 02673 
Washington 
Northern, stratigraphy: Danner, Wilbert R 
02667 
Worldwide 
Famennian, correlation, Brachiopoda: 
Sartenaer, P. J. M.J.02949 
Wyoming 
Northern, Pisces, Beartooth Butte Fm.: 
Denison, Robert H. 03002 
Yukon 
Northern, stratigraphy: Norris, A. W. 02664 
Royal Creek area, Lower, biostratigraphy 
Lenz, A. C. 02964 
Diagenesis 
Carbonate sediments 
Cementation, Ste. Genevieve Formation, 
Illinois basin: Choquette, Philip W. 02651 
Sediments 
Florida Choctawhatchee Bay, organic 
materials: Palacas, James G. 03172 
Diatoms 
Ambistria, n.gen. 
Eocene, Wyoming, Wagon Bed limestone, 
nonmarine: Lohman, Kenneth E 
02655 
Tertiary 
Wyoming, Beaver Divide, Wagon Bed 
limestone, Eocene, nonmarine, n.spp. 
Lohman, Kenneth E. 02655 
Dikes 
Clastic 
California, Kern County: Peterson, Gary L. 
03027 
Greenland 
Qaersuarssuk, Precambrian Gardar dikes, 
petrology: Watt, W. Stuart. 02721 
Swarm 
Greenland, Ubekendt Ejland: Drever, H. I. 
02695 
Washington 
Pasayten River area, granitic: Tabor, R. W 
03167 
Earth 
Age 
Paleontological records, early explorers, 
methods, conflicts: Wendt, Herbert. 02720 
General 
Moon capture, nearest approach, evidence: 
Cloud, Preston E., Jr.03138 
Moon capture, nearest approach, evidence 
Olson, Walter S. 03137 
Interior 
Monte Carlo models: Press, Frank. 02628 
Theoretical studies, isostasy, processes: 
Danes, Z. F. 02847 
Theoretical studies, isostasy, processes: 
Danes, Z. F. 02848 
Nutation 
Earthquake induced: Mansinha, L. 02754 
Origin 
Meteoritic evidence: Wood, John A. 02975 
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Earth 
Origin 
Thermal history, role of water: Condie, Kent 
C. 02614 
Physical properties 
Electromagnetic impedance, method: 
Eckhardt, Donald H. 02631 
Surface features 
Craters, impact and volcanic, cf. Moon, Mars 
Hartmann, William K. 02730 
Earth tides 
Observations 
Washington, Stevens Pass, laser 
interferometer: Vali, V. 02823 
Earthquakes 
Aftershocks 
Relation to main shock and stress: Berg, 
Eduard. 02710 
California 
June 28, 1966, Parkfield, displacements neg 
fault: Aki, Keiiti. 02612 
Colorado 
1962, 1966, Rangely area: Munson, Robert ( 
03103 
1962-1967, Denver-Derby area, data 
summary: Simon, Ruth B. 03101 
April 10, August 9, 1967, Denver area, strain, 
tilt measurements: Romig, Phillip R. 0310) 
April-November 1967, Denver area, earth-tilt 
correlations: Marshall, G. E. 02980 
Denver area, trigger mechanism, waste-fluid 
injection: Healy, J. H. 03057 
Effects 
Earth’s wobble, secular polar shift: Mansinha. 
L. 02754 
Elastic waves 
P traveltime, computational methods: 
Engdahl, Eric R. 02693 
P traveltime, regional variations: Herrin, 
Eugene. 02692 
P traveltimes, surface focus estimation 
Herrin, Eugene. 02697 
P traveltimes, tables, new: Herrin, Eugene 
02698 
PcP traveltimes, depth to core: Taggart, 
James. 02690 
PKP traveltimes: Bolt, Bruce A. 02691 
Traveltime estimation, statistical aspects: 
Tucker, William. 02699 
Traveltime tables, smoothing: Arnold, E. P 
02694 
Traveltimes, measurement and error 
Freedman, Helen W. 02700 
Foreshocks 
Relation to main shock and stress: Berg, 
Eduard. 02710 
Genesis 
Microearthquakes, formation of columnar 
joints in lava lakes: Peck, Dallas L. 02817 
Hawaii 
1962-65, Kilauea, Mauna Loa, common 
sources: K oyanagi, Robert Y. 03157 
Hypocenters 
Location, problems, solution: James, David 
E. 03104 
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Earthquakes 
New Jersey 
Ramapo fault area: Molnar, Peter H. 03121 
New York 
Ramapo fault area: Molnar, Peter H. 03121 
Pacific Ocean 
Gorda Ridge, swarms: Northrop, J. 02766 
Prediction 
Foreshock sequences: Berg, Eduard. 02710 
Monitoring, needs: Kovach, Robert L. 03012 
Ecology 
Changes 
Forest to bog, Alaska, interior, P and cations 
availability: Heilman, Paul E. 02809 
Unit evolution, above population level: 
Valentine, James W. 02934 
Foraminifera 
Marine, Gulf of Mexico, biofacies, cluster 
analysis: Mello, James F. 02632 
North Dakota 
Terrestrial, prairie potholes, vegetation: 
Eisenlohr, William S. 02989 
Education 
Physical geography 
Textbook, introductory college survey course: 
Trewartha, Glenn T. 02704 
Elastic properties 
CaO 
Variations with temperature, pressure: Soga, 
Nachiro. 02617 
Electrical methods 
Experimental studies 
Test area, Colorado: Harthill, Norman. 02755 
Interpretation 
Resistivity data, ground-water exploration, 
Piedmont: Joiner, T. J. 03061 
Resistivity data, ground-water exploration, 
Piedmont: Zohdy, Adel A. R. 03060 
Electrical properties 
Crust 
Conductivity, continental areas, water effect: 
Hyndman, R. D. 02825 
Rocks 
Resistivity, pressure effects: Brace, W. F. 
02619 
Electrical surveys 
Alabama 
Heflin area, ground water: Joiner, T. J. 03061 
Heflin area, ground water: Zohdy, Adel A. R. 
03060 
British Columbia 
Brenda mines, induced polarization: 
Fountain, D. K. 02935 
Electron microscopy 
Data 
Muscovite, structure: Brown, John L. 02744 
Elements 
Analysis 
Emission spectroscopy, mobile laboratory: 
Grimes, D. J. 02986 
Spectrophotometry, platinum-—group metals, 
meteorites: SenGupta, J. G. 02840 
Geochemistry 
Water, sediments, Connecticut, Linsley Pond: 
Cowgill, Ursula M. 02760 
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Engineering geology 
Clays 
Sensitive, properties, formation mechanisms: 
Houston, William Newton. 02859 


Dams 
Earth and rockfill, deformation: Squier, 
Lyman Radley. 03181 
Earthquakes 
Buildings, nonsymmetrical, dynamic response: 
Zayed, Mostafa Mahmoud.03183 
Experimental studies 
River erosion, bed material, coarse, uniform, 
initial movement: Neill, C. R. 02696 
Sediment transport, conveyance system: 
Acaroglu, Ertan Riza. 02858 
Foundations 
Missouri, Independence quadrangle: Parizek, 
Eldon J. 02885 
General 
Arizona, Tucson-Benson area, field trip, road 
log: Lacy, W. C. 03218 
Geologic hazards 
Ice avalanches: Mellor, Malcolm. 02734 
Ground-water recharge 
North Dakota, Minot area, dual system: 
Pettyjohn, Wayne A. 03134 
Land subsidence 
Arizona, San Manuel mine, mechanics: 
Hatheway, Allen W. 03238 
Materials, properties 
Kentucky, Calvert City quadrangle: Amos, 
Dewey H. 02916 
Rock mechanics 
Time-dependent behavior, method, mine 
design application: Serata, S. 02798 
Slope stability 
Alaska, Prince of Wales Island, Maybeso 
Valley: Swanston, Douglas N. 03179 
Analysis, evaluation of procedures: Parcher, 
James Vernon. 02860 
Soils 
Consolidation, strain-rate effects: Smith, 
Ronald Ellis. 03192 
Frozen, shear strength: Groughnour, Roy 
Robert. 03191 
Stability, long term: Soydemir, Cetin. 02861 
Waste disposal 
Missouri, Springfield area, hydrology: 
Harvey, E. J. 03148 
Subsurface, oil-field technology, applications: 
Stanonis, Frank L. 02640 
Erosion 
Experimental studies 
Sediment transport in conveyance system, 
model: Graf, Walter H. 02820 
Estuaries 
Maryland 
Chesapeake Bay, northern, suspended 
sediment: Schubel, J. R. 02687 
Sedimentation 
Maryland, Chesapeake Bay, northern: 
Schubel, J. R. 02687 











Europium 
Analysis 
Emission spectroscopy, cathode ray excited 
Larach, Simon. 02838 
Evolution 
Concepts 


Systematics, applications to life and non life 


systems: Sylvester Bradley, P. C. 02896 
Foraminifera 
Rates, Cenozoic, Atlantic Ocean cores 
Phillips, J. D.03130 
Gastropoda 
Bellerophontacea, morphology, phylogeny 
Rollins, Harold Bert. 03195 
Mammalia 
Ischyromys, Oligocene, Montana, South 


Dakota, Nebraska: Black, Craig C. 03017 


Mollusca 
Origin from flatworms, development of 
coelom: Salvini-Plawen, Luitfried von 
02894 
Pisces 
Dipnoi, Permian, Texas, herbivorous vs 
lepidosirenids: Berman, David S 
02610 
Teleostomi, branchiostegals, hyoid arch 
McAllister, D. E.02761 
Processes 
Ecological units, above population level 
Valentine, James W. 02934 
Texthooks 
Introductory: McAlester, A. Lee. 02973 
Explosion phenomena 
Experimental studies 
Seismic signals, underwater explosions 
Weinstein, Marvin S. 02615 
Faults 
General 


Lake Superior region, magnetic data: O'Hara, 


Norbert Wilhelm. 03187 
Nevada, Schell Creek Range: Dechert, Curt 
Peter. 02868 
Normal 
Idaho, Silver City area, northern: Asher, R 
R. 02648 
Kentucky, Fayette County, Kentucky River 
and Bryan Station faults: Jillson, Willard 
Rouse. 02705 
Overthrust 
Alaska, Brooks Range, western: Tailleur, I. I 
02939 
California, Buena Vista fault, creep: Nason, 
Robert D. 03031 
Strike-slip 
California, San Andreas, displacements, June 
1966: Aki, Keiiti. 02612 
Gulf of California, Tamayo Fracture Zone 
Larson, Roger L. 02769 
Pennsylvania, southwestern: Roen, John B 
03154 
United States, Basin and Range province, 
analysis: Sales, John Keith. 03196 
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Faults - 
Systems “ 
Colorado, south-central, Rio Grande 
depression, extension: VanAlstine. Ralph f Or 
03156 | 
Kentucky, western basin, Pennsylvanian 
rocks: Mullins, Allan T. 02639 Pa 
Florida 
Absolute age 
Wood, ancient canoes, central lake basins, ( 01 
14: Bullen, Ripley P. 03016 
Geochemistry 
Choctawhatchee Bay, sediments, organic 
materials: Palacas, James G. 03172 
Geomorphology, Ti 


Central lake basins, Quaternary rise in wate 
level: Bullen, Ripley P. 03016 T 
Hydrogeology 
Gainesville area, ground water 
contamination, iodide tracers: Bonner. Fos 
William Paul. 02877 T 
Paleontolog, 
Amphibia, Miocene, Thomas Farm, anurans 
n.spp.: Holman, J. Alan. 02993 


Foraminifera, Eocene, Blake Plateau area - 
Cordey, W. G. 02893 | 
Pelecypoda, Pleistocene, Pamlico Formation 
Flagler County: Lewis, Jackson E. 0285) 
Folds 
General 
British Columbia, Revelstoke area, Shuswap 
Complex, phases: Ross, John V. 03056 
Geometry 
British Columbia, Kootenay arch, Slocan 
syncline: Ross, John V. 03042 Fu 
Major 


Kentucky, western basin, Pennsylvanian 
rocks: Mullins, Allan T. 02639 
Recumbent Gi 
British Columbia, Kootenay arch, Slocan 
syncline evolution: Ross, John V. 0304 
British Columbia, Revelstoke area, Shuswap 
Complex: Ross, John V. 03056 
Synclinal 
Quebec, Lake Megantic range area: Marleau 
R.-A. 02657 
Foliation 
Genesis 
British Columbia, K ootenay arch, Slocan 
syncline: Ross, John V. 03042 
Foraminifera 
Cassigerinella eocaenica, n.sp 
Eocene, Florida, Blake Plateau area: Cordey 
W.G.02893 
Catalog 
Smaller, index species, Paleozoic, Cretaceous 
planktonic: Ellis, Brooks F. 02727 
Cretaceous 
Index species, catalog, smaller, planktonic 
Ellis, Brooks F. 02727 
Geographic distribution 
North Carolina, continental shelf: Schnitker 
Detmar Friedrich. 03197 
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Foraminifera 
Globorotalia 
Pliocene-Pleistocene, Atlantic Ocean, north, 
philo- genetic change: Phillips, J. D. 03130 
Orbinulinoides beckmannii 
Eocene, Trinidad, morphology: Cordey, W. 
G. 02892 
Paleozoic 
Index species, catalog, smaller, benthonic and 
planktonic: Ellis, Brooks F. 02727 
Quaternary 
Gulf of Mexico, Holocene, biofacies, cluster 
analysis: Mello, James F. 02632 
Shell porosity, Holocene climatic index: Be, 
Allan W. H. 02771 
Taxonomy 
Tertiary, planktonic: Berggren, W. A. 02852 
Tertiary 
Tennessee, Clayton Formation, cf. adjacent 
areas: Herrick, Stephen M. 03175 
Fossils, problematic 
Tentaculites 
Devonian, Alaska, McCann Hill Chert and 
Salmontrout Limestone: Churkin, Michael, 
Jr. 02959 
Fractures 
Columnar joints 
Hawaii, Kilauean lava lakes, genesis: Peck, 
Dallas L. 02817 
Nascent 
Pacific Ocean, Gorda Ridge: Northrop, J. 
02766 
Patterns 
Micro, brittle rocks, relations to ground 
stresses, larger structures: Norman, Carl 
Edgar. 03206 
Fulgurites 
Arizona 
San Francisco Mountains, Mount 
Humphreys: Davis, Donald G. 02677 
Gas, natural 
Alberta 
Panther River culmination area, occurrence 
Ollerenshaw, N.C. 02891 
Kentucky 
David quadrangle, occurrence: Outerbridge, 
William F. 02915 
Eastern, Cambro- Ordovician rocks, 
exploration: McGuire, William H. 
02638 
Eastern, central, exploration, 1965-66: 
Wilson, Edward N. 02637 
Eastern, exploration, geophysical methods: 
McGuire, William H. 02641 
Exie quadrangle, occurrence: Moore, Samuel 
L. 02881 
Perry County, Big Sandy field, occurrence, 
production: Ray, Edward O. 02607 
Rough Creek uplift, possibilities: Rehn, E. E 
02645 
Western, possibilities: Stanonis, Frank L. 
02644 
Oklahoma 
East Oconee field, occurrence, production: 
Morris, Don L. 03023 
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Gas, natural 
Oklahoma 
Exploration, production, 1967: Roberts, John 
F. 02652 
Woodward field, occurrence, production: 
Weinkauf, Don G. 03021 
West Virginia 
Kanawha-Jackson Counties, Williamsport 
Sandstone, development: Haney, Gene. 
02642 
Gastropoda 
Bellerophontacea 
Cambrian-Ordovician, Mexico, Oaxaca, Tinu 
Formation: Yochelson, Ellis L. 02635 
Phylogeny, morphology: Rollins, Harold Bert. 
03195 
Buccinidae 
Miocene-Pleistocene, North America, 
southern, nomenclature: Emerson, William 
K. 03124 
Cymatiidae 
Tertiary, United States, Pacific coast, 
taxonomy: Terry, Judith S. 03125 
Cypraeacea 
Systematic list, nomenclature, genera and 
subgenera: Schilder, Franz Alfred. 
03133 
Devonian 
Michigan, Ohio, Ontario, Anderdon 
Limestone, new: Linsley, Robert M. 02759 
Eobucania mexicana, n. sp 
Cambrian-Ordovician, Mexico, Oaxaca, Tinu 
Formation: Yochelson, Ellis L. 02635 
Mediargo mediocris, n.gen., n.comb. 
Pliocene, Oregon, Coos Bay, from Gyrineum: 
Terry, Judith S. 03125 
Morphology 
Bellerophontacea: Rollins, Harold Bert. 03195 
Nomenclature 
Cypraeacea and Triviacea, systematic list, 
genera and subgenera: Schilder, Franz 
Alfred. 03133 
Solenosteira Dall 
Miocene- Pleistocene buccinids, replacement 
for Hanetia: Emerson, William K. 03124 
Triviacea 
Systematic list, nomenclature, genera and 
subgenera: Schilder, Franz Alfred. 
03133 
Gems 
Nevada 
Turquoise: Morrissey, Frank R. 02658 
Turquoise 
Nevada: Morrissey, Frank R. 02658 
General 
Philosophy 
Geological inquiry, random processes vs. 
orderly: Krauskopf, Konrad B. 02763 
Geological inquiry, random processes vs. 
orderly: Shea, James H. 02762 
Practice 
Professional career, unique problems: Owen, 
Edgar W. 03022 
Texthooks 
Ancient environments: Laporte, Leo F. 02732 
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General 
Textbooks 


Geologic time, elementary: Eicher, Don L. 


02706 


History of -life: McAlester, A. Lee. 02973 


Metamorphic petrology, mineralogical and 
field aspects: Turner, Francis J. 02708 
Physical geography, college survey course: 
Trewartha, Glenn T. 02704 
Geochemical prospecting 
Pan-concentrate analyses 
Interpretation, gold: Fischer, R. P. 02981 
Radio-—element concentrations 
Gamma-ray spectrometry, field and 
laboratory, comparison: Bunker, C. M. 
03161 
Techniques 
Spectroscopy, emission, mobile laboratory: 
Grimes, D. J. 02986 
Geochemical surveys 
Alaska 
East-central, Livengood district, gold: Foster, 
R. L. 02987 
Colorado 
San Juan Mountains, gold: Fischer, R. P. 
02981 
Ontario 
Noranda volcanic belt, Blake River Group, 
major—element analyses: Baragar, W. R. A. 
03039 
Quebec 
Noranda volcanic belt, Blake River Group, 
major-element analyses: Baragar, W. R. A. 
03039 
Geochemistry 
Carbonate rocks 
Lead-zinc deposits, Canada, trace-element 
group, atomic ratios: Sangster, D. F. 02979 
Exchange capacity 
Clay minerals, Al-saturated, equilibrium 
constants: Foscolos, A.E. 02920 
Methods 
Au, Pt, Pd analysis, combined technique: 
Barnett, Paul R. 03140 
Organic materials 
Analytical methods, mass spectroscopy: 
Haug, Patricia Ann. 02857 
Life, origin, applications: McCarthy, Eugene 
Desmond. 03190 
Processes 
lon exchange, clay minerals, Al-saturated: 
Foscolos, A. E. 02920 
Irreversible reactions, minerals and aqueous 
solutions: Helgeson, Harold C. 02833 
Leaching, ore deposit outcrops: Blanchard, 
Roland. 02725 
Sediments 
Organic materials, Florida, Choctawhatchee 
Bay: Palacas, James G. 03172 
Soils 
Toxic elements, California, Castac Valley: 
Laskowski, Edward Albin. 03185 
Solubility 
Calcite: Langmuir, Donald. 02819 
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Geochemistry 
Solubility 
Calcium carbonate, soils: Doner, Harvey 
Ervin. 02855 
Sphalerite 
Carbonate rocks, Canada, trace-element 
content, range: Sangster, D. F. 02979 
Geochronology 
General 
Principles, methods, textbook: Eicher, Don | 
02706 
Paleomagnetism 
Pleistocene cores, North Atlantic: Phillips, j 
D. 03130 
Time scales 
Paleontological records, early explorers, 
methods, conflicts: Wendt, Herbert. 027) 
Geological exploration 
Methods 
Geologic features, location on topographic 
maps, sloping terrain: Sutton, R. L. 0315) 
Geomorphology 
Fluvial features 
Evolution, Louisiana, Pontchartrain Basin: 
Saucier, Roger Thomas. 02863 
Loess, Mississippi, west-central, relation to 
forest: Caplenor, Donald. 02808 
River net, topological structure, model test, 
Indiana-Illinois: Ranalli, G. 02830 
Transport, conveyance system model: Graf 
Walter H. 02820 
Transport, sediment, conveyance system: 
Acaroglu, Ertan Riza. 02858 
Transport, sediment-—water discharge 
correlation, New Mexico: 
Rodriguez-Iturbe, Ignacio. 02829 
Valleys, buried, Wisconsin, Troy Valley: 
Green, J. H. 03159 
Glacial features 
General, Ontario, Guelph area: Karrow, P. F 
02932 
Till, Colorado, Boulder County, Front Range 
Wallace, Ronald Gary. 03193 
Lacustrine features 
Sedimentation, rate since Pleistocene, New 
Mexico: Wright, H. E., Jr.02795 
Landform description 
Alaska, Prince of Wales Island, Maybeso 
Valley: Swanston, Douglas N. 03179 
Landform evolution 
Arizona, San Pedro River valley: Haynes, C 
Vance. 03236 
Arizona—~New Mexico, drainage patterns: 
Cooley, M. E. 03235 
Louisiana, Pontchartrain Basin: Saucier, 
Roger Thomas. 02863 


Textbook, college survey course: Trewartha, 


Glenn T. 02704 
Mass movements 
Rates, classification, Colorado, Front Range 
Wallace, Ronald Gary. 03193 
Shore features 
Terraces, Yarmouth age, South Carolina: 
Colquhoun, D. J. 02846 
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Geomorphology 
Solution features 
Caves, Kentucky, Mammoth Cave region: 
Deike, George Herman, 3d. 02869 


Geophysical surveys 
Caribbean Sea 
Cayman trough, interpretation: Bowin, Carl 
O. 02625 
Kentucky 
Eastern, oil and gas exploration, available 
data: McGuire, William H. 02641 
Northwest Territories 
Pine Point area, lead-zinc, exploration 
history: Seigel, H.O. 02756 
Georgia 
Paleontology 
Mollusca, Cretaceous, Ripley Formation, 
chitons: Smith, Allyn G..02971 
Structural geology 
Atlanta area, crystalline rocks, microfractures: 
Norman, Carl Edgar. 03206 
Geosynclines 
Franklinian eugeosyncline 
Sedimentation, Devonian, Northwest 
Territories: Trettin, H. P. 02660 
Franklinian miogeosyncline 
Sedimentation, Devonian, Northwest 
Territories: Kerr, J. William. 02674 
Glaciation 
Correlation 
British Columbia, Purcell Trench, interglacial 
and post-glacial deposits: Fulton, R. J. 
03145 
Glaciers 
Greenland 
Qaumarujuk Glacier, retreat, 1930-67: Loewe, 
Fritz. 02807 
Ice 
Movement, avalanches: Mellor, Malcolm. 
02734 
Movement, surges, mechanism: Nielson, 
Lawrence E. 02844 
Gold 
Alaska 
East-central, Livengood district, geochemical 
survey: Foster, R. L. 02987 
Analysis 
Fire assay, ion exchange, spectroscopy, 
combined technique: Barnett, Paul R. 03140 
Colorado 
San Juan Mountains, geochemical 
prospecting: Fischer, R. P. 02981 
Idaho 
Silver City area, history, occurrence, 
possibilities: Asher, R. R. 02648 
Graptolithina 
Devonian 
Canada, northwestern, mainland, faunal 
zoning: Lenz, A. C. 03001 
Nevada, faunal zones: Berry, W. B. N. 02999 
North America, Cordilleran geosyncline, 
succession, cf. Europe: Berry, William B. N. 
02946 
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Graptolithina 
Evolution 
Devonian, stratigraphic, paleogeographic 
significance: Boucek, Bedrich. 02937 
Monograptus hercynicus 
Devonian, Nevada, occurrences: Berry, 
William B. N. 02946 
Monograptus uniformis 
Silurian—-Devonian boundary marker: Berry, 
William B. N. 02946 
Ordovician 
North America, Lower, correlation, British 
faunal zones: Berry, William B. N. 02685 
North America, Lower, correlation, British 
faunal zones: S8evington, David. 02684 
Silurian 
Canada, northwestern, mainland, faunal 
zoning: Lenz, A. C. 03001 
Gravel 
Kentucky 
Calvert City quadrangle, occurrence: Amos, 
Dewey H. 02916 
Massachusetts 
Heath quadrangle, resources: Hatch, Norman 
L., Jr. 02917 
Tennessee 
Cumberland City quadrangle, Tuscaloosa 
Gravel: Wilson, Charles W., Jr. 02779 
Readyville quadrangle, occurrence: Wilson, 
Charles W., Jr. 02780 
Gravity surveys 
Oregon 
Regional: Thiruvathukal, John Varkey. 02876 
Quebec 
Manicouagan-Wabush area, anomaly 
interpretation: Grant, F. S. 03054 
Greenland 
Absolute age 
C-14, Copenhagen laboratory list: Tauber, 
Henrik. 02746 
Areal geology 
Ubekendt Ejland, projects, Saint Andrews 
University, Scotland: Drever, H. I. 02695 
General 
Field projects, Saint Andrews University, 
Scotland: Drever, H. 1. 02695 
Glacial geology 
Qaumarujuk Glacier, retreat, 1930-67: Loewe, 
Fritz. 02807 
Southern fjord areas, expeditions, St. Andrews 
University, Scotland: Drever, H. I. 02695 
Petrology 
Qaersuarssuk, Precambrian Gardar dikes: 
Watt, W. Stuart. 02721 
Southern, Ilimaussag alkaline intrusion, 
paragenic analysis: Sorensen, H. 02927 
Stratigraphy 
Devonian, Old Red Sandstone and 
equivalents: Allen, J. R. L. 02673 
Ground water 
Alabama 
Exploration, Heflin area, electrical surveys: 
Joiner, T. J. 03061 
Exploration, Heflin area, electrical surveys: 
Zohdy, Adel A. R. 03060 








Ground water 
Alberta 
Model studies, Stettler area: Dunn, Darrel 
Eugene. 03199 
Arizona 
Levels, resources, 1966-67: Cox, C. J. 02726 
Resources, levels, quality, Waterman Wash 
area: Denis, E. E.02723 
British Columbia 
Movement, Okanagan Highland, U-shaped 
valley, flow systems: Lawson, D. W. 03055 
California 
Composition, levels, central coastal area, 
1966: California Dept. Water Resources 
02903 
Composition, southern, mineral and trace 
element analyses: California Dept. Water 
Resources. 02905 
Levels, recharge, southern, 1966 data 
California Dept. Water Resources. 02904 


Hawaii 
Resources, Hilo-Puna area: Davis, Dan A 
02976 
Resources, Kona area: Davis, Dan A. 02724 
Illinois 


Movement, northeastern, closed basins in till 
Williams, Roy E. 02737 
Minnesota 
Movement, southwestern, relation to 
streamflow and water quality: vanVoast, W 
A. 02736 
Resources, quality, Hibbing area: Lindholm, 
Gerald F. 02887 
Missouri 
Movement, North Fork River, Bryant Creek 
basins, controls: Skelton, John. 03155 
Movement, Springfield area, waste-disposal 
problem: Harvey, E. J. 03148 
Resources, Maxville quadrangle: Stinchcomb, 
Bruce L. 02902 
Nevada 
Movement, quality, Ruby Mts., central 
Dudley, William Wyatt, Jr. 03198 
North Dakota 
Composition, eastern, Dakota Sandstone 
aquifer: Kelly, T. E. 03153 
Movement, composition, Coteau du Missouri 
Eisenlohr, William S. 02989 
Recharge, dual system, Minot area: Pettyjohn, 
Wayne A. 03134 
Ohio 
Model study for well fields, Fairfield-New 
Baltimore area: Spieker, Andrew M. 02689 
Pennsylvania 
Resources, Chester County, metamorphic and 
igneous rocks: Poth, Charles W. 02678 
Texas 
Resources, Wood County: Broom, M. E 
02676 


Virginia 
Resources, Accomack and Northampton 
Counties: Sinnott, Allen. 02722 
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Gulf of California 
Structural geology 
Ocean-floor spreading, transform faulting: 
Larson, Roger L. 02769 
Gulf of Mexico 
Geomorphology 
De Soto canyon, S-form, genesis: Harbison, 
R.N. 02626 
Geophysical surveys 
De Soto canyon, seismic reflection: Harbison 
R.N. 02626 
Paleontology 
Foraminifera, Holocene, biofacies, cluster 
analysis: Mello, James F. 02632 
Gymnosperms 
Mississippian 
Arkansas, Wellington Sandstone, pollen 
organ: Eggert, D. A. 02922 
Morphology 
Seed fern, root development, Pennsylvanian, 
Illinois: Dennis, Robert L. 02717 
Pennsylvanian 
Illinois, Mattoon Vormation, seed fern roots 
ontogeny: Dennis, Robert L. 02717 
Hafnium 
Analysis 
Activation, silicates: Greenland, L. Paul. 
02851 
Hawaii 
Absolute age 
Kilauea, basalts, submarine pillows, Ar-40 
excess: Dalrymple, G. Brent. 02702 
Earthquakes 
1962-65, Kilauea, Mauna Loa, common 
sources: Koyanagi, Robert Y. 03157 
Microearthquakes, lava lakes, formation of 
columnar joints: Peck, Dallas L. 02817 
Veneral 
Volcano Observatory, investigations, 1959-60 
Herbert, Don. 02733 
Hydrogeology 
Hilo- Puna area, ground-water resources 
Davis, Dan A. 02976 
Kona area, ground-water resources: Davis 
Dan A. 02724 
Structural geology 
Columnar joints in basalt, genesis: Peck, 
Dallas L. 02817 
Volcanology 
Kilauea, 1959-60 eruption, popular account 
Herbert, Don. 02733 
Heat flow 
Conductivity 
In situ measurement of transverse anisotropy 
Wright, J. A. 02616 
Interpretation 
Ocean-floor data, reduction, models: Shih 
Keh-Gong. 03188 


Measurement 
Method, poorly consolidated sediments: Sass. 
J. H. 03006 
United States, methods, data: Roy, Robert F 
02627 
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Heavy minerals 
Illinois 
Southern, occurrence, cf. Florida: Hunter, 
Ralph E. 02995 
Helium 
Geochemistry 
Implantation in olivine, enstatite: Lord, H. C 
02629 


Sea water, noble gas analyses: Bieri, Rudolf 


H. 03010 
History 
Geologic investigations 
Arizona, Tucson Mountains: Mayo, Evans B 
03212 
Paleontology 
Explorers of fossils, methods, conflicts, 
conclusions: Wendt, Herbert. 02720 
Hydrogen 
Geochemistry 
Implantation in olivine, enstatite: Lord, H. ¢ 
02629 
Hydrogeology 
Aquifer properties 
Montana, Fox Hills-Hell Creek, constants, 
stress relations: Taylor, O. James. 03141 
North Dakota, Dakota Sandstone, 
transmissibility: Kelly, T. E.03153 
Experimental studies 
Consumptive use of water, phreatophytes, 
hydrophytes: McDonald, Charles C. 
02929 
Ground water movement, tracers, 
radioisotopes: Jennings, A. Ray. 
02738 
Exploration methods 
Electrical resistivity, interpretation: Joiner, T 
J.03061 
Electrical resistivity, interpretation, 
erroneous: Zohdy, Adel A. R. 03060 
Ground-water contamination 
Acid mine drainage, Pennsylvania: Caruccio, 
Frank Thomas. 02867 
Florida, Gainesville area, iodide tracers: 
Bonner, William Paul. 02877 
Karst area, Missouri, waste-disposal problem 
Harvey, E. J.03148 
Ground- water movement 
Flow field, determination, analytic technique: 
Shahbazi, Mohsen. 02862 
Tracers, radioisotopes, laboratory evaluation: 
Jennings, A. Ray. 02738 
Instruments 
Piezometer, monitoring pore pressures in 
saturated clays: Wolff, Roger G. 02739 
Mathematical models 
Fluid pressures, maintenance, experimental 
studies: Hanshaw, B. B. 02816 
Fluid pressures, thick sedimentary sequence: 
Bredehoeft, J. D. 02850 
Ground-water flow field: Shahbazi, Mohsen. 
02862 
Resource development 
Aquifer recharge, dual system: Pettyjohn, 
Wayne A. 03134 
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Hydrogeology 
Resource development 
Aquifer transmissibility cf. specific capacity: 
Gabrysch, R. K. 03062 
Aquifer yields, cost, Susquehanna River 
basin: Holliday, Este F. 03059 
Urban planning 
Guidebook: Leopold, Luna B. 02988 
Hydrosphere 
Evolution 
Primitive Earth: Cloud, Preston E., Jr. 03058 
Hydrothermal alteration 
Paragenesis 
Ontario, Batchawana Bay, Tribag mine: 
Armbrust, George Aime. 02864 
Serpentinization 
California, Red Mountain- De Puerto 
ultramafic complex: Himmelberg, G. R. 
03164 
Ice, nonglacial 
Behavior in soils 
Nucleation, undercooling, freezing point 
depression: Anderson, Duwayne M 
02985 
Idaho 
Areal geology 
Silver City area, northern: Asher, R. R. 02648 
Economic geology 
Gold, silver, Silver City area, history, 
possibilities: Asher, R. R. 02648 
Maps, geologic 
Silver City area, northern: Asher, R. R. 02648 
Paleontology 
Pisces, Devonian, Water Canyon Fm 
Dipnoi: Denison, Robert H. 03002 
Igneous rocks 
Andesite 
Alteration, to fulgurite, Arizona, San 
Francisco Mts.: Davis, Donald G. 02677 
Petrology, California, Sutter Buttes: 
Hatherton, Trevor. 02822 
Basalt 
Composition, Washington, Grays River area: 
McKee, Edwin H. 03165 
General description, East Pacific Rise: 
Bonatti, Enrico. 02773 
Geochemistry, Ar—40 excess, submarine 
pillows, Hawaii: Dalrymple, G. Brent. 
02702 
Geochemistry, lanthanide content, Mohole: 
Masuda, Akimasa. 02620 
Structural features, coluinnar joints, Hawaiian 
lava lakes, genesis: Peck, Dallas L. 02817 
Calc-alkalic 
Genesis, anatexis vs. differentiation, Ontario: 
Heimlich, R. A. 02843 
Genesis, anatexis vs. differentiation, Ontario: 
Johnston, W.G. Q. 02842 
Carbonatite 
Geochemistry, C, O isotopes, Quebec: Deines, 
Peter. 02878 
Differentiation 
Greenland, Ilimaussaq alkaline intrusion: 
Sorensen, H. 02927 


Igneoas rocks 














Differentiation 
Nevada, Santa Rosa Range: LeMasurier, 
Wesley E. 03149 
General 
Absolute age, Colorado, Black Canyon: 
Hansen, Wallace R. 03171 
Absolute age, Colorado, Utah, Uncompahgre 
Plateau: Hedge, Carl E. 03139 
Hydrogeology, Pennsylvania, Chester County: 
Poth, Charles W. 02678 
Petrology, Idaho, Silver City area, northern: 
Asher, R. R. 02648 
Granitic 
Absolute age, petrology, Washington, 
Pasayten River area: Tabor, R. W. 03167 
Ignimbrite 
Classification, Arizona~New Mexico: Elston, 
Wolfgang E. 03224 
Petrology, Arizona, Peloncillo Mts.: 
Gillerman, Elliot. 03213 
Petrology, geochemistry, Oregon, Dinner 
Creek tuff: Haddock, Gerald Hugh. 02871 
Pegmatite 
Genesis, Ontario, Bancroft area, uranium 
bearing: Cunningham-Dunlop, Peter 
K.03177 
Rhyolite 
Geochemistry, comendite, pantellerite, major 
element variation: Noble, Donald C. 03128 
Ultramafic 
Alteration, California, Red Mountain-De 
Puerto complex: Himmelberg, G. R. 03164 
Alteration, Maryland, Harford County, 
metasomatism: Southwick, David L. 
03170 
General description, Greenland, Ubekendt 
Ejland complex: Drever, H. 1. 02695 
General description, Mid-Atlantic Ridge: 
Bonatti, Enrico. 02741 
Geochemistry, Alaska, Sr-Rb-K isotopic 
composition: Lanphere, Marvin A. 
02982 
Geochemistry, K, Rb, Sr, Ba abundances: 
Griffin, W. L.02827 
Volcanic ash 
Geochemistry, Oregon, Cascade Range 
pyroclastics, source: Theisen, Arthur A. 
02753 
Volcanics 
General description, ash-flow sheets, zoning, 
Arizona: Peterson, Donald W. 03231 
General description, California, Cascade 
Range: Macdonald, G. A. 02931 
General description, Greenland, Ubekendt 
Ejland complex: Drever, H. I. 02695 
General description, New Mexico, Mogollon 
Range: Rhodes, R. C. 03214 
Permeability, Hawaii, Hilo-Puna area: Davis, 
Dan A. 02976 
Petrology, Arizona, Apache Trail, western: 
Sheridan, Michael F. 03223 
Petrology, Arizona, south and central, 
intrusive: Watson, Barry N. 03211 
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Igneous rocks 
Volcanics 
Petrology, New Mexico, Cobre Mts.: Giles 
David L. 03215 ; 
Physical properties, magnetic, Nevada, 
Thirsty Canyon Tuff: Noble, Donald ¢ 
03169 
Physical properties, permeability, Hawaii, 
Kona area: Davis, Dan A. 02724 
Illinois 
Econonic geology 
Clays, underclays, petrography: Odom, I, £ 
02994 
Heavy minerals, southern, occurrence, cf. 
Florida: Hunter, Ralph E. 02995 
General 
Field Museum Natural History, Ostracoda, 
Paleozoic, catalog: Nitecki, Matthew H, 
03003 
Geomorphology 
Wabash River system, topological structure, 
model test: Ranalli, G. 02830 
Hydrogeology 
Northeastern, closed basins in till, ground 
water flow: Williams, Roy E. 02737 
Mineralogy 
Heavy minerals, southern, occurrence, cf. 
Florida: Hunter, Ralph E. 02995 
Paleontology 
Devonian, Cedar Valley Formation, 
correlation, Tully Formation: Cooper, G. 
Arthur. 02957 
Gymnosperms, Pennsylvanian, Mattoon 
Formation, seed fern roots: Dennis, Robert 
L. 02717 
Mississippian, Glen Dean to Kinkaid 
Formations, paleoecology: Carozzi, Albert 
V.02718 
Sedimentary petrology 
Chester area, Glen Dean to Kinkaid 
carbonate microfacies: Carozzi, Albert V. 
02718 
Illinois basin, Ste. Genevieve Formation, 
diagenesis: Choquette, Philip W. 02651 
Underclays, Pennsylvanian: Odom, I. E. 
02994 
Stratigraphy 
Devonian, Cedar Valley Formation, 
correlation, Tully Formation: Cooper, G. 
Arthur. 02957 
Mississippian, Glen Dean to Kinkaid 
Formations, paleoecology: Carozzi, Albert 
V.02718 
Indiana 
Geomorphology 
Wabash River system, topological structure, 
model test: Ranalli, G. 02830 
Sedimentary petrology 
Illinois basin, Ste. Genevieve Formation, 
diagenesis: Choquette, Philip W. 02651 
Intrusions 
Pipes 
Ontario, Batchawana Bay, Tribag mine: 
Armbrust, George Aime. 02864 
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Intrusions 
Plutons 
California~ Nevada, White Mts., Inyo 
batholith: Krauskopf, Konrad B. 
02763 
California~-Nevada, White Mts., Inyo 
batholith: Shea, James H. 02762 
Washington, Pasayten River area, granitic: 
Tabor, R. W. 03167 







lowa 
Paleontology 
Devonian, Cedar Valley Formation, 
correlation, Tully Formation: Cooper, G. 
Arthur. 02957 
Sedimentary petrology 
Northeastern, Platteville Formation: Rassam, 
Ghassan Noel. 03194 
Stratigraphy 
Devonian, Cedar Valley Formation, 
correlation, Tully Formation: Cooper, G. 
Arthur. 02957 
Iron 
Geochemistry 
Achondrites: Deuser, W.G. 02811 
Tennessee 
Cumberland City quadrangle, occurrence: 
Wilson, Charles W., Jr. 02779 
Virginia 
Buckingham quadrangle, resources: Ern, 
Ernest H. 02680 
Isostasy 
Processes 
Media of variable viscosity, mathematical 
model: Danes, Z. F. 02847 
Media of variable viscosity, spherical 
geometry: Danes, Z. F. 02848 
Isotopes 
Argon 
Analysis, methods, Ar-39, mass spectrometry: 
Mitchell, J. G. 02834 
Boron 
Ratios, B-11:B-10, 
03044 
Calcium 
Fractionation, metabolic: Corless, James T. 
02828 
Carbon 
Carbonatite, composition, Quebec: Deines, 
Peter. 02878 
Grasses, variations: Bender, Margaret M. 
02703 
Inorganic, fossil bone and enamel, C-—14: 
Haynes, Vance. 02765 
Sediments, marine, C-13: Choquette, Philip 
W.02651 
Oxygen 
Carbonatite, composition, Quebec: Deines, 
Peter. 02878 
Sediments, marine, O-18, diagenesis: 
Choquette, Philip W. 02651 
Tracer experiments 
Ground-water movement: Jennings, A. Ray. 
02738 


absolute: Agyei, E. K. 
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Isotopes 
Ultramafic rocks 
Sr-Rb-K relations, Alaska: Lanphere, 
Marvin A. 02982 
Jurassic 
British Columbia 
Fernie Basin, Natal area, Balmer coal seam: 
Cameron, A. R. 02990 
California 
Klamath Mountains, metamorphism, granitic 
plutons, absolute age: Lanphere, Marvin A. 
03142 
Kansas 
Maps, oil and gas 
Anadarko basin, western: Stevens, Curtis. 
02898 
Kentucky 
Areal geology 
Fayette County: Jillson, Willard Rouse. 02705 
Economic geology 
Coal, natural gas, David quadrangle: 
Outerbridge, William F. 02915 
Coal, other resources, Riverside quadrangle: 
Shawe, Fred R. 02884 
Construction materials, Cravens quadrangle: 
Peterson, Warren L. 02918 
Limestone, gravel, Calvert City quadrangle: 
Amos, Dewey H. 02916 
Limestone, petroleum, natural gas, Exie 
quadrangle: Moore, Samuel L. 02881 
Natural gas, Perry County, occurrence, 
production: Ray, Edward O. 02607 
Petroleum, Monroe County, occurrence, 
possibilities: Perkins, Hunt. 02636 
Petroleum, natural gas, eastern, central, 
exploration, 1965-66: Wilson, Edward N. 
02637 
Petroleum, natural gas, eastern, exploration: 
McGuire, William H. 02638 
Petroleum, natural gas, Rough Creek uplift, 
possibilities: Rehn, E. E. 02645 
Petroleum, natural gas, western, possibilities: 
Stanonis, Frank L. 02644 
Petroleum, Owensboro East quadrangle: 
Johnson, William D., Jr. 02880 
Engineering geology 
Materials, properties, Calvert City 
quadrangle: Amos, Dewey H. 02916 
Geomorphology 
Mammoth Cave region, caves, genesis: Deike, 
George Herman, 3d. 02869 
Geophysical surveys 
Eastern, oil and gas exploration, available 
data: McGuire, William H. 02641 
Perry County, Big Sandy gas field, 
radioactivity: Ray, Edward O. 02607 
Maps, geologic 


Calvert City quadrangle: Amos, Dewey H. 
02916 

Cravens quadrangle: Peterson, Warren L. 
02918 

David quadrangle: Outerbridge, William F. 
02915 


Exie quadrangle: Moore, Samuel L. 02881 
Gracey quadrangle: Nelson, Willis H. 02882 
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Kentucky 
Maps, geologic 
Owensboro East quadrangle: Johnson, 
William D., Jr..02880 
Riverside quadrangle: Shawe, Fred R. 02884 
Stratigraphy 
Carboniferous, Quaternary, Riverside 
quadrangle, section: Shawe, Fred R. 02884 





Cretaceous-Quaternary, Cravens quadrangle, 
section: Peterson, Warren L. 02918 

Devonian- Quaternary, Calvert City 
quadrangle, section: Amos, Dewey H 
02916 

Exie quadrangle, section: Moore, Samuel I 
02881 

Mississippian, Quaternary, Gracey 
quadrangle, section: Nelson, Willis H 
02882 

Ordovician- Mississippian, Monroe County, 
subsurface: Perkins, Hunt. 02636 

Pennsylvanian, Quaternary, David 
quadrangle, section: Outerbridge, William 
F.02915 

Pennsylvanian-Quaternary, Owensboro East 
quadrangle, section: Johnson, William D., 
Jr. 02880 

Structural geology 

Monroe County, Paleozoic rocks, subsurface 
Perkins, Hunt. 02636 

Western basin, Pennsylvanian 
T. 02639 

Krypton 
Geochemistry 


Mullins, Allan 


Sea water 
H. 03010 
Lake Superior region 
Geophysical surveys 
Eastern, structure, magnetic: O’Hara, Norbert 
Wilhelm. 03187 
Structural geology 
Eastern, tectonic features: 
Wilhelm. 03187 


O’Hara, Norbert 
Lakes 
Limnolog) 

Connecticut, Linsley Pond, eutrophication, 
element distribution: Cowgill, Ursula M. 
02760 

Lakes, extinct 
Ontario 

Holleford meteorite crater, Precambrian 

Paleozoic: Saint John, Brian E. 03046 
Lava 
Temperature 

Basalt, relation to columnar joint formation: 

Peck, Dallas L. 02817 
Lead 
Alaska 
Sinuk area, possibilities: Herreid, Gordon 
02921 
Canada 
Geochemistry, carbonate-rock deposits, 
trace-element atomic ratios: Sangster, D. F 
02979 
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noble gas analyses: Bieri, Rudolf 












Lead 
Northwest Territories 
Pine Point area, exploration history: Seige| 
H. O. 02756 
Limestone 
Kentucky 
Calvert City quadrangle, occurrence: Amos 
Dewey H. 02916 
Exie quadrangle, occurrence: Moore, Samy| 
L. 02881 
Missouri 
Independence quadrangle, occurrence: 
Parizek, Eldon J. 02885 
Tennessee 
Alpine quadrangle, occurrence: Taylor, 
Landon C. 02778 
Burgess Falls quadrangle, occurrence: Wilsop 
Charles W., Jr.02781 
Campaign quadrangle, occurrence: Wilson, 
Charles W., Jr.02783 
Cassville quadrangle, occurrence: Wilson, 
Charles W., Jr.02788 
Cumberland City quadrangle, occurrence: 
Wilson, Charles W., Jr. 02779 
Okalona quadrangle, occurrence: Garman, R 
Keith. 02777 
Readyville quadrangle, occurrence: Wilson, 
Charles W., Jr.02780 
Silver Point quadrangle, Bigby-Cannon 
Formation: Wilson, Charles W., Jr. 0278) 
Louisiana 
Geomorphology 
Pontchartrain Basin, history: Saucier, Roger 
Thomas. 02863 
Paleontology 
Cephalopoda, Eocene, Jackson and Claiborne 
Groups, sepiids, n.spp.: Allen, James £ 
02815 
Magmas 
Differentiation 
Greenland, Ilimaussaq alkaline intrusion 
Sorensen, H. 02927 
Nevada, Santa Rosa Range: LeMasurier, 
Wesley E. 03149 
Fractionation 
Quebec-Ontario, Noranda volcanic belt, 
compositional variations: Baragar, W. R 
A. 03039 
Genesis 
Anatexis at depth vs. differentiation of 
basaltic, Ontario: Heimlich, R. A. 0284 
Anatexis at depth vs. differentiation of 
basaltic, Ontario: Johnston, W. G. Q. 02842 
Magnesium 
Geochemistry 
Achondrites: Deuser, W.G. 02811 
Magnetic properties 
Basalt 
Oregon-Washington, intensity, stability: 
Irving, E. 03043 
Magnetite 
Remanence, internal stress effects: Lowrie, 
William. 03180 
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Magnetic properties 
Measurement 
Recording thermomagnetic balance: Schwarz, 
E. J. 02978 
Measurements 
Nevada, southern, Thirsty Canyon Tuff: 
Noble, Donald C. 03169 
Nickel 
Remanence, internal stress effects: Lowrie, 
William. 03180 
Pyrrhotite 
Ferrimagnetic and antiferromagnetic phases: 
Schwarz, E. J.02799 
Rhyolite 
Missouri, Cottoner Mountain: Park, 
Frederick B. 02806 
Magnetic surveys 
Atlantic Ocean 
Cape Hatteras, magnetic anomaly on 
continental rise: Brakl, J. 02630 
Mid-Atlantic Ridge, interpretation, crustal 
spreading questioned: Watkins, N. D. 
02984 
Lake Superior region 
Eastern, tectonic features: O’Hara, Norbert 
Wilhelm. 03187 
Missouri 
Cottoner Mountain, interpretation: Park, 
Frederick B. 02806 
Pacific Ocean 
Continental margin, Washington to 
California: Emilia, David A. 03143 
Magnetotelluric surveys 
North America 
Crust, electrical conductivity in lower: 
Hyndman, R. D. 02825 
Major-element analyses 
Basalt 
Nevada, Santa Rosa Range: LeMasurier, 
Wesley E. 03149 
Washington, Grays River area: McKee, 
Edwin H. 03165 
Comendite 
Variations, genetic significance: Noble, 
Donald C. 03128 
Connate water 
California, San Joaquin Valley oil fields, 
summary: Weddle, James R. 03035 
Ground water 
Minnesota, Hibbing area: Lindholm, Verald 
F. 02887 
Igneous rocks 
Quebec-Ontario, Noranda volcanic belt, 
stratigraphic variation: Baragar, W. R. A. 
03039 
Ignimbrite 
Oregon, Malheur County, Dinner Creek tuff: 
Haddock, Gerald Hugh. 02871 
Pantellerite 
Variations, genetic significance: Noble, 
Donald C. 03128 
Rhyclite 
Nevada, Santa Rosa Range: LeMasurier, 
Wesley E. 03149 
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Major-—element analyses 
Rock-—forming minerals 
California, Red Mountain-De Puerto 
complex: Himmelberg, G. R. 03164 
Maryland, ultramafic body, apatite, chlorite, 
iron oxides: Southwick, David L. 03170 
Schist 
California, albite, pyroxene, glaucophane: 
Keith, Terry E. 03163 
Ultramafic rocks 
California, Red Mountain-De Puerto 
complex: Himmelberg, G. R. 03164 
Water 
Connecticut, Linsley Pond, eutrophication 
effect: Cowgill, Ursula M. 02760 


Mammalia 
Apternodus bicuspis 
Oligocene, North America, reassigned to 
Proterix: Gawne, Constance Elaine. 02831 
Chonecetus sookensis, n.gen., n.sp. 
Oligocene, British Columbia, Sooke 
Formation, Vancouver Island: Russell, 
Loris S. 03045 
Geographic distribution 
Virginia, Pleistocene, Kempsville Formation, 
cf. modern: Ray, Clayton E. 02656 
Hemiacodon jepseni, n.sp. 
Eocene, Utah, Uinta Basin: Robinson, Peter. 
03122 
Ischyromyidae 
Eocene, Utah, Green River Formation, 
Powder Wash fauna: Dawson, Mary R. 
03018 
Tertiary, taxonomy, relationship of 
Mytonomys: Black, C. C. 02622 
Ischyromys 
Oligocene, Montana, Nebraska, South 
Dakota: Black, Craig C. 03017 
Ischyromys douglassi, n.sp. 
Oligocene, Montana, McCarty’s Mtn.: Black, 
Craig C. 03017 
Leptacodon tener 
Paleocene, United States, dentition, 
classification: McKenna, Malcolm 
C. 02832 
Macrotarsius siegerti, n.sp. 
Eocene, Wyoming, Badwater Creek area: 
Robinson, Peter. 03122 
Mytonius hopsoni, n.gen., n.sp. 
Eocene, Utah, Uinta Basin, type of new 
omomyid subfamily: Robinson, Peter. 
03122 
Mytonomys robustus 
Eocene, Utah, Unita Formation, ischyromyid 
relations: Black, C. C. 02622 
Phenacolemur mcgrewi, n.sp. 
Eocene, Wyoming, Badwater Creek area: 
Robinson, Peter. 03122 
Primates 
Eocene, Utah, Wyoming, prosimian faunas, 
dentition: Robinson, Peter. 03122 
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Mammalia 
Proterix biscuspis 
Oligocene, North America, reassigned from 
Apternodus: Gawne, Constance Elaine. 
02831 
Protolabis barstowensis, n.sp. 
Miocene, California, Barstow Formation 
Lewis, G. Edward. 03176 
Quaternary 
California, McKittrick tar pits, Pleistocene: 
Church, C. C. 03026 
Virginia, Pleistocene, Kempsville Formation 
Ray, Clayton E. 02656 
Sciuravidae 
Eocene, Utah, Green River Formation, 
Powder Wash fauna: Dawson, Mary R 
03018 
Sciuravus eucristadens 
Eocene, Utah, Green River Formation, 
Powder Wash: Dawson, Mary R 
Taxonomy 
Primates, Omomyidae, Anaptomorphidae, 
Eocene: Robinson, Peter. 03122 
Rodentia, Ischyromyidae, Oligocene 
Craig C. 03017 
Tertiary 
California, Barstow Formation, diagnostic 
faunas: Lewis, G. Edward. 03176 
Miocene-Pliocene, Nebraska, Norden Bridge, 
rodents: Klingener, David. 03126 
Manganese 
Virginia 
Buckingham quadrangle, resources: Ern, 
Ernest H. 02680 
Manitoba 
Maps, isopach 
Southwestern, Devonian: Kent, D. M. 02665 
Paleontology 
Palynomorphs, Holocene, cores, Tiger Hills 
area: Ritchie, J.C. 03052 
Stratigraphy 
Devonian, southwestern: Kent, D. M 
Mantle 
Elastic waves 
Inverse normal mode problem, solutions: 
Gilbert, Freeman. 03119 
P_waves, traveltimes, 10-40°, structure: 
Carder, D.$.03115 
Experimental studies 
Spinel, ferromagnesian, lattice parameters, 
pressure dependence: Mao, Ho-kwang 
02814 
Thermal history, selective fusion of silicates, 
effect: Lee, W. H. K. 03005 
Physical properties 
Seismic data interpretation, CaO content 
effect: Soga, Nachiro. 02617 
Viscosity, mathematical model, isostatic 
processes: Danes, Z. F. 02847 
Viscosity, variable, thermal convection: 
Danes, Z. F. 02849 
Processes 
Rotation, theory, causes: MacNeil, F. Stearns. 
03014 





03018 


Black, 


02665 
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Mantle 
Processes 
Thermal convection, theoretical study: Dane 
Z. F. 02849 


Structure 
Upper, P-wave traveltimes: Carder, p § 
03115 
Marine geology 
Bottom features 
Gulf of Mexico, De Soto canyon: Harbison 
R. N. 02626 
Mid-Atlantic Ridge, ultramafic rocks: 
Bonatti, Enrico. 02741 
Pacific Ocean, Gorda Ridge, nascent fracture 
Northrop, J. 02766 
General 
Developments, post World War II: Shepard, 
Francis P. 03013 
Sediments 
Fe-Mn nodules, Atlantic Ocean, Nares 
Abyssal Plain: Smith, R. E. 02767 
Maryland 
Geochemistry 
Harford County, apatite, magnetite, rutik 
chlorite: Southwick, David L. 03170 
Hydrogeology 
Susquehanna River basin, aquifer yields, cost 
Holliday, Este F. 03059 
Mineralogy 
Apatite, Harford County, ultramafic chlorite 
rock: Southwick, David L. 03170 
Petrology 
Harford County, ultramafic chlorite rock, 
metasomatism: Southwick, David L. 
03170 
Sedimentary petrology 
Chesapeake Bay, northern, sedimentation, 
suspended sediment: Schubel, J. R. 02687 
Stratigraphy 
Cretaceous, sands, southern, correlation by 
geophysical logging: Hansen, Harry J., 3d 
02653 
Massachusetts 
Areal geology 
Heath quadrangle: Hatch, Norman L., Jr 
02917 
Maps, geologic 
Heath quadrangle: Hatch, Norman L., Jr. 0291’ 
Mesozoic 
Arizona 
Santa Rita and Empire Mountains, 
stratigraphy: Drewes, Harald. 03217 
Southeastern, stratigraphy, history: Hayes, 
Philip T. 03232 
Southern, absolute age: Damon, Paul E. 
03209 
Cephalopoda 
Ammonoidea, recent literature, review: Haas 
Otto. 02633 
Metamorphic rocks 
General 
Absolute age, Colorado, Black Canyon: 
Hansen, Wallace R. 03171 
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Metamorphic rocks 
General 
Absolute age, Colorado, Utah, Uncompahgre 
Plateau: Hedge, Carl E. 03139 
Hydrogeology, Pennsylvania, Chester County: 
Poth, Charles W. 02678 
Petrology, Minnesota, Babbitt- Embarrass 
area: Griffin, William Lindsay. 03201 
Petrology, Ontario, Bancroft pegmatite area: 
Cunningham-—Dunlop, Peter K. 03177 
Petrology, Virginia, Buckingham quadrangle: 
Ern, Ernest H. 02680 
Textbook, mineralogical and field aspects: 
Turner, Francis J. 02708 
Geochemistry 
Hafnium:zirconium ratios, Ontario: Currie, 
K. L. 03007 
Gneiss 
Absolute age, New York: Abdel-Monem, 
Abdalla A. 02818 
Textures, granulites, Quebec, Mont Tremblant 
Park: Katz, Michael. 03041 
Iron-Formation 
Alteration, zoning, Minnesota, Biwabik 
Formation: French, Bevan M. 02675 
Mineral assemblages 
Ontario, Whetstone Lake area: Carmichael, 
Dugald Macaulay. 02866 
Quebec, Cape Smith belt iron-formations: 
Hashimoto, T. 03053 
Virginia, Buckingham quadrangle, 
Precambrian-Paleozoic: Ern, Ernest H 
02680 
Schist 
Mineral composition, geochemistry, age, 
California, Valley Ford: Keith, Terry E. 
03163 
Petrology, California, Marin County, 
glaucophane: Dudley, Priscilla 
Perkins. 02870 
Skarn 
Genesis, Arizona, Christmas copper mine: 
Perry, David Vinson. 03207 
Metamorphism 
Chloritization 
Ultramafic rocks, Maryland: Southwick, 
David L. 03170 
Contact 
Arizona, Gila County, Christmas copper 
mine: Perry, David Vinson. 03207 
Minnesota, Biwabik Iron~Formation, zones, 
mineralogy: French, Bevan M. 02675 
Textbook, mineralogical and field aspects: 
Turner, Francis J. 02708 
Regional 
British Columbia, Revelstoke area, Shuswap 
Complex, facies: Ross, John V. 03056 
Granulitic facies, Quebec, Mont Tremblant 
Park: Katz, Michael. 03041 
Ontario, Bancroft pegmatite area, P-T 
conditions: Cunningham-—Dunlop, Peter K. 
03177 
Ontario, Whetstone Lake area: Carmichael, 
Dugald. Macaulay. 02866 
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Metamorphism 
Regional 
Quebec, Cape Smith belt iron—formations, 
sequence of reactions: Hashimoto, T. 03053 
Textbook, mineralogical and field aspects: 
Turner, Francis J. 02708 
Zoning 
Minnesota, Biwabik Iron-Formation, 
mineral: French, Bevan M. 02675 
Metasomatism 
Ultramafic rocks 
Chloritization, Maryland: Southwick, David 
L. 03170 
Meteorites 
Admire 
Genesis, iron-nickel distribution: Nichiporuk, 
Walter. 02824 
Age 
Activation analysis, invalid for K 
determination: Rancitelli, Louis A. 02621 
Canyon Diablo 
Composition, xenon, concentration, isotopes: 
Alexander, E. C. 03129 
Colomera 
Composition, K-feldspar phenocrysts: 
Wasserburg, G. J. 02764 
Composition 
Achondrites, Fe-Mn-Al relations: Deuser, W. 
G.02811 
H, He, implantation in olivine and enstatite: 
Lord, H. C. 02629 
Hydrocarbons, evidence, validity: Urey, 
Harold C. 02924 
Krinovite, new silicate mineral: Olsen, 
Edward. 02770 
Organic matter, source and microstructures: 
Nagy, Bartholomew. 02801 
Parent body, evolution: Wood, John A. 02975 
Platinum-group metals, determination: 
SenGupta, J. G. 02840 
General 
Olivine deformation: Carter, N. L. 02613 
Genesis 
Iron, significance of K-feldspar phenocrysts: 
Wasserburg, G. J. 02764 
Parent body, evolution: Wood, John A. 02975 
Shock effects 
Kamacite barometer: Jaeger, Ralph R. 02835 
Spring water 
Genesis, iron-nickel distribution: Nichiporuk, 
Walter. 02824 
Toluca 
Composition, xenon, concentration, isotopes: 
Alexander, E. C. 03129 
Mexico 
Absolute age 
C-14, Texas University list: Valastro, S., Jr. 
02749 
C-14, UCLA list: Berger, Rainer. 02750 
C--14, Yucatan, Campeche Bank, ORAU list: 
Noakes, John E. 02747 
Sonora, Precambrian orogenies: Damon, Paul 
E. 03209 





Mexico 
Engineering geology 
Dams, deformation, El Infurnillo, 
Netzahualcoyotl: Squier, Lyman Radley 
03181 
Mineralogy 
Apatite, Durango, Cerro de Mercado 
Paulick, J.02731 
Paleontology 
Aves, Pleistocene, Sonora area, turkey 
Cracraft, Joel. 03127 
Mollusca, Cambrian-Ordovician, Tinu Fm., 
Oaxaca: Yochelson, Ellis L. 02635 
Mollusca, Pacific coast, P. P. Carpenter types, 
British Museum: Keen, A. Myra. 03123 
Trilobita, Cambrian-Ordovician, Tinu Fm., 
Oaxaca, new: Robison, Richard A. 02634 
Michigan 
Maps. isopach 
Michigan basin, Devonian formations 
Sanford, B. V. 02661 
Paleontology 
Gastropoda, Devonian, Anderdon Limestone, 
southeastern, new: Linsley, Robert M 
02759 
Sedimentary petrology 
Northern, Keweenawan clastics: Hite, David 
Marcel. 03203 
Stratigraphy 
Devonian, Michigan basin: Sanford, B. V 
02661 
Micropaleontology 
Cretaceous 
Northwest Territories, Somerset Island, 
Idlorak Formation, plants: Dineley, D. I 
03040 
Devonian 
Ontario, southern: Winder, C. G. 02958 
Tertiary 
Northwest Territories, Somerset Island, 
Idlorak Formation, plants: Dineley, D. | 
03040 
Microseisms 
Interpretation 
Long-period noise, structures, LASA 
McCamy, Keith. 03118 
Mode structure, sources, LASA: Toksoz, M 
N. 03120 
Mineral collecting 
Guides 
Ontario, Quebec, Kingston to Lac St-Jean 
region: Sabina, Ann P. 03131 
Ontario 
Kingston-Montreal area, guidebook: Sabina, 
Ann P. 03131 
Quebec 
Montreal- Lac St-Jean region, guidebook 
Sabina, Ann P. 03131 
Mineral data 
A lbite 
California, Valley Ford area, analyses, 
structure: Keith, Terry E. 03163 
4 mphibole 
Ferro-magnesian, crystal structure, chemistry 
Finger. Larry Wayne. 03189 
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Mineral data 





Apatite 
Maryland, ultramafic body: Southwick, David 
L.03170 
Mexico, Cerro de Mercado, relation to iron 
ore: Paulick, J.02731 
Calcite 
Geochemistry, stability, aqueous solubility: 
Langmuir, Donald. 02819 
Chlorite 
Maryland, ultramafic body: Southwick, David 
L. 03170 
Enstatite 
H and He ion implantation from solar wind 
Lord, H. C. 02629 
Glaucophane 
California, Valley Ford area, analyses, 
structure: Keith, Terry E. 03163 
Ilmenite 
Composition, MgO content, petrologic 
environment: Lovering, J. F. 03009 
Kamacite 
Geochemistry, X-ray diffraction study 
Jaeger, Ralph R. 02835 
Krinovite 
Meteorite occurrence, new silicate: Olsen, 
Edward. 02770 
Limonite 
General description, leached outcrops: 
Blanchard, Roland. 02725 
Magnetite 
Magnetic properties, remanence, internal 
stress effects: Lowrie, William. 03180 
M uscovite 
Structure, high-resolution microscopy 
Brown, John L. 02744 
Olivine 
H and He ion implantation from solar wind 
Lord, H. C. 02629 
Properties, deformational, plastic: Raleigh, ( 
B. 02618 
Properties, deformational, stony meteorites 
Carter, N. L. 02613 
Orthopyroxene 
Composition, ferrous Fe distribution, 
Mossbauer spectra: Virgo, David. 03004 
Proustite 
Crystal growth, experimental: Wehmeier, f 
H. 02735 
Pyrargyrite 
Crystal growth, experimental: Wehmeier, F 
H. 02735 
Pyrite 
Colorado, Slick Rock district, Mancos Shale 
Shawe, Daniel R. 03174 
Pyroxene 
California, Valley Ford area, analyses, 
structure: Keith, Terry E. 03163 
Pyrrhotite 
Magnetic phases: Schwarz, E. J. 02799 
Miscibility gap with troilite at 140°C: Yund 
Richard A. 02712 
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Mineral data 
Rock-forming minerals 
California, Red Mountain- De Puerto 
ultramafic complex: Himmelberg, G. R. 


03164 
Rutile 
High-pressure polymorphism: Jamieson, John 
C.02774 
Smithite 
Crystal growth, experimental: Wehmeier, F. 
H. 02735 
Sphalerite 


Geochemistry, carbonate rocks, trace 
elements: Sangster, D. F. 02979 
Spinel 
Ferromagnesian, lattice: parameters, pressure 
dependence: Mao, Ho-kwang. 02814 
Sulfospinel 
Crystal chemistry, physical properties 
Tressler, Richard Ernest. 02874 
Troilite 
Miccibility gap with pyrrhotite at 140°C 
Yund, Richard A. 02712 
Ultramafic minerals 
Geochemistry, K, Rb, Sr, Ba abundances: 
Griffin, W. L. 02827 
Zinnwaldite 
Mossbauer absorption: Herzenberg, C. | 
02742 
Mineral deposits, genesis 
Copper 
Arizona, Christmas mine, igneous processes 
Perry, David Vinson. 03207 
Epigenetic deposits 
Metals and gangue elements, sources, 
processes: Boyle, R. W.02729 
Metals 
Canada, Precambrian shield cf. Africa and 
Australia: Sarcia, Jacqueline A. 02977 
Minnesota 
Aitkin County, Cuyuna sulfide deposit: Han, 
Tsu- Ming. 02713 
Porphyry copper 
Structural controls: Guilbert, John M. 03237 
Strata-bround 
Alberta, Precambrian rift valley: Kanasewich, 
E.R. 02701 
Uranium 
Ontario, Bancroft area, pegmatites: 
Cunningham-Dunlop, Peter K. 03177 
Mineral exploration 
Ore guides 
Leached outcrops: Blanchard, Roland. 02725 
Programs 
Planning problems: Celasun, Merih. 03184 
Mineralogy 
Crystal growth 
Proustite, smithite, pyrargyrite, experimental: 
Wehmeier, F. H. 02735 
Mining geology 
Tec hnology 
Block caving, surface subsidence, Arizona, 
San Manuel mine: Hatheway, Allen W 
03238 
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Mining geology 
Technology 
Potash mines, design, application of rock 
mechanics: Serata, S. 02798 
Minnesota 
Economic geology 
Polymetallic ores, Cuyuna sulfide deposit, 
genesis: Han, Tsu- Ming. 02713 
Geophysical surveys 
Keweenawan province, crustal structure, 
seismic: Farnham, Paul Rex. 03200 
Hydrogeology 
Hibbing area, ground-water resources and 
quality: Lindholm, Gerald F. 02887 
Southwestern, ground-water flow, relation to 
streamflow, water quality: vanVoast, W. A 
02736 
Maps, geologi« 
Hibbing area: Lindholm, Gerald F. 02887 
Maps, ground water 
Hibbing area: Lindholm, Gerald F. 02887 
Mineralogy 
Biwabik Iron- Formation, metamorphic 
zones: French, Bevan M. 02675 
Petrology 
Babbitt-Embarrass area, Precambrian rocks, 
metamorphism: Griffin, William Lindsay 
03201 
Sedimentary petrology 
Southeastern, Platteville Formation: Rassam, 
Ghassan Noel. 03194 
Mississippi 
Geomorphology 
West-central, loess, relation to forest 
composition: Caplenor, Donald. 02808 
Geophysical surveys 
Southern, nuclear explosions, seismic waves, 
spectral analysis: Borcherdt, Roger. 03162 
Mississippian 
Arkansas 
Gymnosperms, Wellington Sandstone: Eggert, 
D. A. 02922 
Bryozoa 
Actinotrypa: Horowitz, Alan Stanley. 02933 
Illinois 
Chester area, Glen Dean to Kinkaid 
Formations: Carozzi, Albert V. 02718 
United States 
Cratonic margin, Devonian boundary 
Gutschick, R. C. 02948 
Missouri 
Economic geology 
Construction materials, Maxville quadrangle 
Stinchcomb, Bruce L. 02902 
Limestone, Independence quadrangle: 
Parizek, Eldon J. 02885 
Engineering geology 
Foundations, Independence quadrangle: 
Parizek, Eldon J. 02885 
Waste disposal, hydrology, Springfield area: 
Harvey, E. J.03148 
Geophysical surveys 
Cottoner Mountain, magnetic, interpretation: 
Park, Frederick B. 02806 
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Missouri 
Hydrogeology 
Maxville quadrangle, resources: Stinchcomb, 
Bruce L. 02902 
North Fork River, Bryant Creek basins, 
ground-water movement, controls: Skelton, 
John. 03155 
Springfield area, ground-water movement, 
waste-disposal: Harvey, E. J. 03148 
Maps, geologic 
Independence quadrangle: Parizek, Eldon J. 
02885 
Maxville quadrange: Stinchcomb, Bruce L 
02902 
Paleontology 
Devonian, Middle, central and northeastern, 
biofacies: Fraunfelter, George H. 02943 
Palynology, Pleistocene, western Ozarks, 
boreal forest: Mehringer, Peter J., Jr. 02810 
Stratigraphy 
Ordovician- Mississippian, Maxville 
quadrangle: Stinchcomb, Bruce | 
02902 
Pennsylvanian, Pleistocene, Independence 
quadrangle: Parizek, Eldon J. 02885 
Structural geology 
North Fork River, Bryant Creek basins, 
drainage controls: Skelton, John. 03155 
Mollusca 
Aulachochiton praecursor, n.sp 
Cretaceous, Puerto Rico, San German 
Formation: Smith, Allyn G. 02971 
Cambrian-Ordovician 
Mexico, Oaxaca, Tinu Fm., pelagiellacean, 
hyolithid: Y ochelson, Ellis L. 02635 
Chiton ( Chiton) berryi, n.sp 
Cretaceous, Georgia, Ripley Formation 
Smith, Allyn G. 02971 
Chiton ( Chiton) rossi, n.sp 
Cretaceous, Puerto Rico, San German 
Formation: Smith, Allyn G. 02971 
Morphology 
Coelom, origin and function, flatworm 
ancestors: Salvini- Plawen, Luitfried 
von. 02894 
Taxonomy 
Mexico, Pacific coast, P.P. Carpenter types, 
British Museum: Keen, A. Myra. 03123 
Tentaculites 
Devonian, Alaska, McCann Hill Chert and 
Salmontrout Limestone: Churkin, Michael, 
Jr. 02959 
Tentaculitidae 
Devonian, evolution, stratigraphic 
significance: Boucek, Bedrich. 02937 
Montana 
H ydrogeology 
Eastern, Fox Hills-Hell Creek aquifer, 
constants, stress relations: Taylor, O 
James. 03141 
Paleontology 
Mammalia, Oligocene, ischyromyid rodents 
Black, Craig C. 03017 
Pteridophytes, Cretaceous, eastern, new 
salviniaceans: Hall, John W. 02728 
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Nebraska 
Paleontology 
Mammalia, Miocene-Pliocene, Valentine 
Formation, Norden Bridge, rodents: 
Klingener, David. 03126 
Mammalia, Oligocene, ischy romyid rodents 
Black, Craig C. 03017 
Nevada 
Economic geology 
Gems, turquoise: Morrissey, Frank R. 0265 
Geochemistry ‘j 
Santa Rosa Range, basalt, rhyolite, analyses 
LeMasurier, Wesley E. 03149 
Hydrogeology 
Ruby Mountains, central, ground-water 
movement, quality: Dudley, William Wyatt 
Jr. 03198 
Maps, magnetic 
Hot Creek Range region, airborne: U.S 
Geological Survey. 02899 
Maps, mineral resources 
Gems, turquoise: Morrissey, Frank R. 02658 
Mineralog) 
Santa Rosa Range, basalt, rhyolite, mod 
analyses: LeMasurier, Wesley E. 03149 
Paleomagnetism 
Pliocene, Thirsty € anyon Tuff, southern 
Noble, Donald C. 03169 
Paleontology 
Conodonts, Devonian, central, correlation, 
western Utah: Clark, David L. 02968 
Devonian, Lower, central, faunal succession 
Johnson, J. G. 02969 
Graptolithina, Devonian, occurrences: Berry 
William B. N. 02946 
Graptolithina, Silurian-Devonian, faunal 
zoning: Berry, W. B. N. 02999 
Petrology 
Santa Rosa Range, basalt and rhyolite: 
LeMasurier, Wesley E. 03149 
Southern, Thirsty Canyon Tuff, new 
members: Noble, Donald C. 03169 
White Mountains, Inyo batholith, processes 
randomness: Krauskopf, Konrad B. 02763 
White Mountains, Inyo batholith, processes. 
randomness: Shea, James H. 02762 
Stratigraphy 
Permian, Lower, east-central: Barosh, Patrick 
James. 03208 
Silurian- Devonian, Roberts Mts. Formation 
Windmill Limestone: Berry, W. B. N. 02999 
White Pine County, Schell Creek Range, 
northern: Dechert, Curt Peter. 02868 
Structural geology 
White Pine County, Schell Creek Range, 
northern: Dechert, Curt Peter. 02868 
New Brunswick 
Paleontology 
Pteridophytes, Devonian, lycopods: Grierson 
J. D.02951 
New Enyland 
Stratigraphy 
Devonian, Appalachians: Cumming, L. M 
02647 
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New England 
Structural geology 
Acadian orogeny: Cumming, L. M. 02647 
New Jersey 
Absolute age 
Newark Group: Abdel-Monem, Abdalla A. 
02818 
Earthquakes : 
Ramapo fault area: Molnar, Peter H. 03121 
Sedimentary petrology 
Triassic basn, redbeds, provenance: Abdel 
Monem, Abdalla A. 02818 
New Mexico 
Areal geology 
Mogollon Range: Rhodes, R. C. 03214 
Southwestern, field trip, road-log: Damon, 
Paul E. 03225 
Southwestern, guidebook: Arizona Geological 
Society. 03242 
Economic geology 
Copper, southern, genesis: Guilbert, John M. 
03237 
Geomorphology 
Dead Man Lake, sedimentation rate since 
Pleistocene: Wright, H. E., Jr. 02795 
Rio Grande, sediment-water discharge, 
correlation, analysis: Rodriguez-Iturbe, 
Ignacio. 02829 
Southwestern, drainage patterns, evolution: 
Cooley, M. E. 03235 
Hydrogeology 
Rio Grande, water-sediment discharge, time 
series analysis: Rodriguez—Iturbe, Ignacio. 
02829 
Paleontology 
Algae, Pennsylvanian, Middle, southeastern, 
new sp.: Toomey, Donald Francis. 02928 
Petrology 
Cobre Mountains, Tertiary ash-flow tuffs: 
Giles, David L. 03215 
Southwestern, Tertiary ash flows: Elston, 
Wolfgang E. 03224 
Stratigraphy 
Devonian, southeastern, Tobosa basin: 
McGlasson, E. H. 02953 
Tertiary, southwestern, ash flows: Elston, 
Wolfgang E. 03224 
New York 
Absolute age 
Manhattan Prong area, gneiss, schist: Abdel 
Monem, Abdalla A. 02818 
Earthquakes 
Ramapo fault area: Molnar, Peter H. 03121 
Geophysical surveys 
Nyack area, Hudson River sediments, seismic: 
Herron, E. M. 03109 
Hydrogeology 
Susquehanna River basin, aquifer yields, cost: 
Holliday, Este F. 03059 
Paleontology 
Annelida, Devonian, Cardiff Shale, serpulids: 
Cameron, Barry. 02611 
Cephalopoda, Devonian, ammonoids, 
succession, trans-Arctic links: House, M. 
R. 02947 
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New York 
Paleontology 
Devonian, Tully Formation, correlation, 
Cedar Valley Formation: Cooper, G. 
Arthur. 02957 
Devonian, Upper, southwestern: Tesmer, 
Irving H. 02960 
Sedimentary petrology 
Southeastern, Upper Devonian, 
paleogeography: Woodrow, 
Donald L. 02938 
Stratigraphy 
Devonian, Late, paleogeography, 
southeastern: Woodrow, Donald L. 
02938 
Devonian, Tully Formation, correlation, 
Cedar Valley Formation: Cooper, G. 
Arthur. 02957 
Devonian, Upper, southwestern: Tesmer, 
Irving H. 02960 
Newfoundland 
Stratigraphy 
Ordovician-Siiurian, New Bay area: Helwig, 
James Anthony. 03202 
Structural geology 
New Bay area, history: Helwig, James 
Anthony. 03202 
Nodules 
Composition 
Todorokite in manganese nodules, British 
Columbia fjord: Grill, E. V. 02740 
Iron-manganese 
Geochemistry, mineralogy, Atlantic Ocean, 
Nares Abyssal Plain: Smith, R. E. 02767 
Manganese 
British Columbia fjord, todorokite: Grill, E. 
V.02740 
North America 
Geophysical surveys 
Crust, magnetic, magnetotelluric, conductivity 
in lower: Hyndman, R. D. 02825 
Paleontology 
Anthozoa, Devonian, Lower and Middle, 
eastern, rugose: Oliver, William A.., Jr. 
02955 
Aves, Pliocene, rails: Feduccia, J. Alan. 02797 
Brachiopoda, Devonian, Appalachian 
Province: Boucot, A. J. 02936 
Brachiopoda, Devonian, faunal provinces: 
Boucot, A. J. 02883 
Cephalopoda, Devonian, ammonoids, 
zonation, correlation, Europe: House, M. 
R. 02947 
Foraminifera, Tertiary, planktonic, 
taxonomy: Berggren, W. A. 02852 
Gastropoda, Miocene-Pleistocene, southern, 
buccinids, nomenclature: Emerson, William 
K.03124 
Graptolithina, Devonian, Cordilleran 
geosyncline, cf. Europe: Berry, William B. 
N. 02946 
Graptolithina, Ordovician, Lower, correlation 
with British: Berry, William B. N. 02685 
Graptolithina, Ordovician, Lower, correlation 
with British: Skevington, David. 02684 








North America 
Paleontology 
Mammalia, Oligocene, hedgehog: Gawne, 
Constance Elaine. 02831 
Trilobita, Ordovician, eastern, Cryptolithus 
Whittington, H. B. 02608 
Vertebrata, Devonian, Old Red Sandstone 
and equivalents: Allen, J. R. L. 02673 
Sedimentary petrology 
Eastern, Ordovician reefs, evolution: Pitcher, 
Max Grow. 03178 
Stratigraphy 
Ordovician, Lower, correlation with British 
Berry, William B. N. 02685 
Ordovician, Lower, correlation with British 
Skevington, David. 02684 
Silurian- Devonian boundary, location 
Berdan, J. M. 02998 
North Carolina 
Sedimentary petrology 
Great Smoky Mountains, soils, vegetation, 
bedrock influences: Wolfe, James Alvis 
02854 
North Dakota 
Engineering geolog\ 
Ground- water recharge, Minot area 
Pettyjohn, Wayne A. 03134 
Hydrogeology 
Coteau du Missouri, potholes, ground-water 
Eisenlohr, William S. 02989 
Eastern, Dakota Sandstone, properties, water 
composition: Kelly, T. E. 03153 
Minot area, aquifer, recharge system 
Pettyjohn, Wayne A. 03134 
Northwest Territories 
Economic geolog\ 
Lead-zinc, Pine Point area, exploration 
history: Seigel, H.O. 02756 
Geophysical surveys 
Pine Point, Pyramid orebodies, case history 
Seigel, H. O. 02756 
Maps, isopach 
Mackenzie District, northwestern, Devonian 
Norris, A. W. 02664 
Paleontology) 


Brachiopoda, Devonian, Middle, Mackenzie 


River basin, ambocoeliid: Caldwell, W. G 
E. 02965 

Microflora, Cretaceous or Tertiary, Idlorak 
Formation, Somerset Island: Dineley, D. I 
03040 

Ostracoda, Devonian, Carcajou Ridge, cf 
Europe: McGill, Peter. 02941 

Ostracoda, Devonian, Hay River Formation 
Great Slave Lake area: Braun, Willi Karl 
02966 

Palynomorphs, Devonian, Buffalo River 
Shales, Great Slave Lake area 
A. P.02952 

Pisces, Devonian, Idlorak Formation, 
Cretaceous- Tertiary, Somerset Island 
Dineley, D. L. 03040 

Pisces, Devonian, Peel Sound Formation 

Prince of Wales Island area: Broad, D. S 

02716 


Audretsch, 
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Northwest Territories 
Paleontology 


Pisces, Silurian-Devonian, Ellesmere Island, 
acanthodians: Spjeldnaes, Nils 
(945 
Sedimentary petrology 
Somerset Island, Idlorak Formation Dineley 
D. L. 03040 ; 
Stratigraphy 
Devonian, Axel Heiberg and Ellesmere 
Islands, Franklinian eugeosyncline Trettin 
H. P. 02660 
Devonian, Hay River Formation, Great Slave 
Lake area, correlation: Braun, Willi Karl 
02966 
Devonian, Mackenzie District, northwestern 
Norris, A. W. 02664 
Devonian, Middle, Mackenzie River basin, 
correlation, brachiopods: Caldwell, W, G 
E. 02965 
Devonian, Peel Sound Formation, Prince of 
Wales Island area: Broad, D. S. 02716 
Devonian, Queen Elizabeth Islands: Kerr, J 
William. 02674 
Structural geology 
Axel Heiberg and Ellesmere Islands, 
Franklinian eugeosyncline: Trettin, H. P 
02660 
Queen Elizabeth Islands, Franklinian 
miogeosyncline: Kerr, J. William 
02674 
Nova Scotia 
Maps, magnetic 
Annapolis area, airborne: Canada Geological 
Survey. 03087 
Cape Breton Island, Glace Bay, ship- and 
airborne: Canada Geological Survey 
03081 
Shelburne area, airborne: Canada Geological 
Survey. 03086 
Sydney area, airborne: Canada Geological 
Survey. 03089 
Truro area, airborne: Canada Geological 
Survey. 03088 
Yarmouth area, airborne: Canada Geological 
Survey. 03090 
Nuclear explosions 
Seismic effects 
Greeley, P-times: Cleary, John. 03008 
P traveltime, regional variations: Herrin, 
Eugene. 02692 
PcP traveltimes, depth to core: Taggart, 
James. 02690 
STERLING, SALMON, spectral analysis 
Mississippi: Borcherdt, Roger. 03162 
Ohio 
Economic geology) 
Mineral resources, Dellroy quadrangle 
DeLong, Richard M. 02888 
Hydrogeology 
Fairfield-New Baltimore area, electric analog 
model study: Spieker, Andrew M 02689 
Maps, geologic 
Dellroy quadrangle: DeLong, Richard M. 
02888 
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Ohio 
Paleontology 
Gastropoda, Devonian, Anderdon Limestone, 
northwestern, new: Linsley, Robert M. 
02759 
Oil and gas fields 
California 
Elk Hills oil field: Lantz, Robert J. 03038 
San Joaquin Valley, southwestern: Am. 
Assoc. Petroleum Geologists. 03025 
Kentucky 
Big Sandy gas field: Ray, Edward O. 02607 
Maceo oil field: Johnson, William D., Jr. 
02880 
Oklahoma 
East Oconee gas field: Morris, Don L. 03023 
Woodward gas field: Weinkauf, DonG. 
03021 
United States 
Anadarko basin, western, map: Stevens, 
Curtis. 02898 
West Virginia 
Kanawha, Rocky Fork, and Parchment 
Valley: Haney, Gene. 02642 
Oklahoma 
Economic geology 
Natural gas, East Oconee field, occurrence, 
production: Morris, Don L. 03023 
Natural gas, Woodward field, occurrence, 
production: Weinkauf, Don G. 03021 
Petroleum and natural gas, exploration, 
production, 1967: Roberts, John F. 02652 
Maps, oil and gas 
Anadarko basin , western: Stevens, Curtis. 
02898 
Paleontology 
Brachiopoda, Silurian, Clarita Formation: 
Amsden, Thomas W. 02624 
Stratigraphy 
Permian, Blaine Formation, southwestern: 
Johnson, Kenneth Sutherland. 03204 
Silurian, Clarita Formation, south-central, 
correlation: Amsden, Thomas W 
02624 
Silurian- Devonian, relationship: Amsden, 
Thomas W. 02954 
Ontario 
Absolute age 
Bancroft and Faraday township, mica, fission 
track: Miller, D. K. 02686 
Areal geology 
Cashel Township, Hastings County: Lumbers, 
S. B. 02679 
Geochemistry 
Noranda volcanic belt, Blake River Group, 
analyses: Baragar, W. R. A. 03039 
Southeastern, metamorphic rocks, Hf:Zr 
ratios: Currie, K. L. 03007 
Glacial geolog 
Guelph area: Karrow, P. F. 02932 
Maps, geologic 
Cashel Township, Hastings County: Lumbers, 
S. B. 02679 
Guelph area, surficial: Karrow, P. F. 02932 
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Ontario 
Maps, geologic index 
Eastern: Canada Geological Survey. 02925 
Maps, isopach 
Michigan basin, Devonian formations: 
Sanford, B. V. 02661 
Mineralogy 
Kingston-Montreal area, collecting sites, 
guidebook: Sabina, Ann P. 03131 
Paleontology 
Devonian, southern, microfossils: Winder, C. 
G. 02958 
Gastropoda, Devonian, Anderdon Limestone, 
southwestern, new: Linsley, Robert M. 
02759 
Petrology 
Bancroft area, pegmatites, metamorphic 
rocks: Cunningham-—Dunlop, Peter K. 
0177 
Batchawana Bay, Tribag mine, wall-rork 
alteration, paragenesis: Armbrust, George 
Aime. 02864 
Lake of the Woods region, Flora Lake stock, 
genesis, hypotheses: Heimlich, R. A. 02843 
Lake of the Woods region, Flora Lake stock, 
genesis, hypotheses: Johnston, W. G. Q. 
02842 
Noranda volcanic belt, Blake River Group, 
Duparquet and Aiguebelle sections: 
Baragar, W.R. A. 03039 
Whetstone Lake area, metamorphism: 
Carmichael, Dugald Macaulay. 02866 
Sedimentary petrolog v 
Holleford meteorite crater, arenites: Saint 
John, Brian E. 03046 
Whitefish Falls area, Gowganda Formation: 
Lindsey, David Allen. 02873 
Stratigraphy 
Devonian, Michigan basin: Sanford, B. V. 
02661 
Pleistocene, Guelph area: Karrow, P. F. 02932 
Precambrian-Cambrian, paleolacustrine 
arenites, Holleford crater: Saint John, Brian 
E. 03046 
Optical mineralogy 
Refractive index 
Basalt glass beads, Washington, flows 
distinguished: McKee, Edwin H. 
03165 
Ordovician 
lowa 
Northeastern, Platteville Formation, 
sedimentation: Rassam, Ghassan 
Noel. 03194 
Kentucky 
Fayette County, stratigraphy: Jillson, Willard 
Rouse. 02705 
Mexico 
Oaxaca, Mollusca, Tinu Formation, 
Tremadocian: Y ochelson, Ellis L. 02635 
Oaxaca, Trilobita, new, Tinu Formation: 
Robison, Richard A. 02634 
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Ordovician 
Minnesota 
Southeastern, Platteville Formation, 
sedimentation: Rassam, Ghassan 
Noel. 03194 
Newfoundland 
New Bay area, stratigraphy: Helwig, James 
Anthony. 03202 
North America 
Correlation, Lower, with British: Skevington, 
David. 02684 
Correlation with British: Berry, William B. N. 
02685 
Eastern, Chazyan reefs, evolution: Pitcher, 
Max Grow. 03178 
Eastern, Trilobita, Cryptolithus: Whittington, 
H. B. 02608 
Quebec 
Eastern, Chazyan reefs, evolution: Pitcher, 
Max Grow. 03178 
United States 
Eastern, Chazyan reefs, evolution: Pitcher, 
Max Grow. 03178 
Utah 
Correlation, Garden City Formation with 
Beekmantown Group: Ross, Reuben James, 
Jr. 02972 
North-central, Brachiopoda, Garden City 
Formation: Ross, Reuben James, Jr. 02972 
Wisconsin 
Southern, Platteville Formation, 
sedimentation: Rassam, Ghassan 
Noel. 03194 
Oregon 
Geochemistry 
Cascade Range pyroclastics, activation 
analysis, source identification: Theisen, 
Arthur A. 0275 
Continental shelf, sediments: White, Stanton 
Moore. 02875 
Malheur County, Dinner Creek welded tuff, 
variations: Haddock, Gerald Hugh. 02871 
Geophysical surveys 
Regional, gravity: Thiruvathukal, John 
Varkey. 02876 
Mineralogy 
Continental shelf, sediments: White, Stanton 
Moore. 02875 
Paleomagnetism 
Neogene lava flows, intensity, stability: Irving, 
E. 03043 
Paleontology 
Angiosperms, Oligocene, Stayton area 
K lucking, Edward Paul. 02872 
Gastropoda, Pliocene, Coos Bay, cymatiid, n 
gen. and comb.: Terry, Judith S. 03125 


Petrology 
Malheur County, Dinner Creek welded tuff 
Haddock, Gerald Hugh. 02871 
Stratigraphy 
Devonian, east-central 
02667 


Danner, Wilbert R 
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Organic materials 
Analytical data 
Florida, Choctawhatchee Bay, sediments: 
Palacas, James G. 03172 


Analytical methods 
Oil, shales, mass spectroscopy: Haug, Patricia 
Ann. 02857 
Aromatics 
Precambrian—Holocene, traces in sediments: 
Hodgson, G. W. 02836 
Chlorins 
Precambrian-Holocene, traces in sediments 
Hodgson, G. W. 02836 
General 
Meteorites, source and microstructures: Nagy, 
Bartholomew. 02801 
Geochemistry 
Life, origin, applications: McCarthy, Eugene 
Desmond. 03190 
Hydrocarbons 
Genesis, thermal alteration contribution: 
Henderson, W. 02743 
Meteorites, evidence, validity: Urey, Harold 
C. 02924 
Paraffinic in sulfate-reducing bacterium: 
Davis, J. B. 02800 
Role in petroleum genesis: Bond, D. C. 02606 
Methods 
Freeze-drying: Malcolm, R. L. 03147 
Porphyrins 
Precambrian-Holocene, traces in sediments 
Hodgson, G. W. 02836 
Orogeny 
Absolute age 
Colorado, Utah, Uncompahgre Plateau, 
Precambrian: Hedge, Carl E. 03139 
Acadian 
Appalachians, northern, major regional event 
Harper, C. T. 03048 
Appalachians, northern, principal orogeny: 
Dennis, J. G. 03050 
Canada-New England: Cumming, L. M. 
02647 
Quebec, Restigouche River area, lower, 
phases: Dineley, D. L. 03047 
General 
Newfoundland, New Bay area, Paleozoic: 
Helwig, James Anthony. 03202 
Nevadan 
California, Klamath Mountains, time 
restriction: Lanphere, Marvin A. 
03142 
Taconic 
Appalachians, northern, major regional event: 
Harper, C. T. 03048 
Appalachians, northern, precursor to 
Acadian: Dennis, J. G. 03050 
Ostracoda 
Devonian 
Northwest Territories, Hay River Formation, 
correlation: Braun, Willi Karl. 02966 
Northwest Territories, Kee Scarp Formation, 
cf. Europe: McGill, Peter. 02941 
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Ostracoda 
Paleozoic 
Catalog, Field Museum Nat. History 
collection, Chicago: Nitecki, Matthew H. 
03003 


Oxygen 
Isotopes 
Carbonatite, Quebec: Deines, Peter. 02878 
0-18, marine sediments, diagenesis: 
Choquette, Philip W. 02651 
Pacific Ocean 
Earthquakes 
Gorda Ridge, swarms: Northrop, J. 02766 
Geochemistry 
Be-7 concentration: Silker, W. B. 02772 
Geophysical surveys 
Gorda Ridge, fracture zone, seismic: 
Northrop, J. 02766 
Maps, bathymetric 
35-39° N., 63-74° W.: Zietz, Isidore. 02900 
35-39° N., California coast to 133° W.: 
Lattimore, Robert K. 02907 
Maps, gravity 
35-39° N., California coast to 133° W.: 
Lattimore, Robert K. 02907 
Maps, magnetic 
35-39° N., 63-74° W.: Zietz, Isidore. 02900 
35-39° N., California coast to 133° W.: 
Lattimore, Robert K. 02906 
Structural geology 
East Pacific Rise, ocean-floor spreading: 
Bonatti, Enrico. 02773 
Gorda Ridge, nascent fracture: Northrop, J. 
02766 
Paleobotany 
Methods 
Automatic data processing, value in 
palynomorph taxonomy: Kremp, Gerhard 


O. W. 02688 
Siliceous petrifaction, in vitro: Drum, R. W. 
02923 


Silurian- Devonian 
Land plants, stratigraphic occurrence, origin: 
Banks, Harlan P. 02944 
Paleoclimatology 
Indicators 
Shell porosity, Holocene planktonic 
Foraminifera: Be, Allan W. H. 02771 
Virginia, Norfolk area, Pleistocene 
vertebrates: Ray, Clayton E. 02656 
Quaternary 
Missouri, western Ozarks, late Pleistocene: 
Mehringer, Peter J., Jr. 02810 
Paleoecology 
Amphibia 
Miocene, pond, Florida, Thomas Farm: 
Holman, J. Alan. 02993 
Annelida 
Devonian, marine, New York, Cardiff Shale, 
serpulids: Cameron, Barry. 02611 
Changes 
Unit evolution, above population level: 
Valentine, James W. 02934 
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Paleoecology 
Gastropoda 
Devonian, marine, Ohio, Ontario, Michigan: 
Linsley, Robert M. 02759 
General 
Textbook, ancient environments: Laporte, 
Leo F: 02732 
Mississippian 
Marine, Illinois, Chester area: Carozzi, Albert 
V.02718 
Pelecypoda 
Pleistocene, marine, Florida: Lewis, Jackson 
E. 02853 
Pisces 
Permian, dipnoans, herbivorous, Texas, 
Lueders Fm.: Berman, David S. 02610 
Quaternary 
South Carolina, Wicomico Formation and 
terrace: Colquhoun, D. J. 02846 
Sedimentation 
Precambrian-Cambrian, Ontario, Holleford 
crater: Saint John, Brian E. 03046 
Stromatoporoidea 
Devonian, marine, Alberta: Stearn, Colin W. 
02956 
Triassic 
Marine, Alberta, Jasper region: Gibson, D. 
W. 03132 
Paleogeography 
Cenozoic 
Alaska, Bering land bridge: Cohen, Gaston. 
02714 
Cretaceous 
California, northern: Lowe, Donald Ray. 
03205 
California, Sacramento Valley: Ojakangas, 
- Richard W. 03150 


Devonian 
Canada, plains, west of Shield: Bassett, H. G. 
02663 
Early, Appalachian Province, faunal: Boucot, 
A.J. 02936 


New York-Pennsylvania, Late: Woodrow, 
Donald L. 02938 
Northwest Territories 
Cretaceous-Tertiary, Somerset Island: 
Dineley, D. L. 03040 
Triassic 
New Jersey: Abdel-Monem, Abdalla A. 02818 
Paleomagnetism 
Applications 
Deep-sea lavas, ocean-spreading hypothesis: 
Irving, E. 03043 
Geochronology 
Plio-Pleistocene, Atlantic Ocean, north, cores: 
Phillips, J. D.03130 
Paleozoic 
Poiar wandering curves, upper, continent 
reconstruction: Creer, K. M. 02940 
United States, Europe, remagnetization of 
lower: Creer, K. M. 02709 
Pole positions 
Wandering curves, upper Paleozoic, 
supercontinent reconstruction: Creer, K. M. 
02940 
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Paleomagnetism 
Stability tests 
Neogene basalts, results, application: Irving, 
E. 03043 
Tertiary 
Nevada, Thirsty Canyon Tuff: Noble, Donald 
C. 03169 
Paleontology 
Catalogs 
Foraminifera, smaller, index species, 
Paleozoic, Cretaceous: Ellis, Brooks F. 
02727 
Index fossils 
D’Orbigny’s stage and zone concepts: Monty, 
Claude L. V. 02643 
Life, origin 
Organic materials, geochemistry: 
Eugene Desmond. 03190 
Methods 
Biofacies determination, cluster analysis, 
Holocene forams: Mello, James F. 02632 
Spectrochemical analysis, ectoproct 
bryozoans: Schopf, Thomas J. M. 
02623 
Migrations 
United States—Asia, Bering land bridge: 
Cohen, Gaston. 02714 
Nomenclature 
Ectoprocta, replacement for Phylum Bryozoa, 
objections: Mayr, Ernst. 02895 
Practice 
Early explorers of fossils, methods, conflicts, 
conclusions: Wendt, Herbert. 02720 
Taxonomy 
Systematics, current and future developments: 
Sylvester-Bradley, P. C. 02896 
Textbooks 
Introductory, history of life: McAlester, A. 
Lee. 02973 
Paleozoic 
Arizona 
Southeastern, stratigraphic units, distinctive 
features: Bryant, Donald L. 03210 
Southern, absolute age: Damon, Paul E. 
03209 
British Columbia 
Kootenay arch, Slocan syncline: Ross, John 
V.03042 
Foraminifera 
Index species, catalog, smaller, benthonic and 
planktonic: Ellis, Brooks F. 02727 
Kentucky 
Monroe County, subsurface: Perkins, Hunt. 
02636 
Missouri 
Maxville quadrangle, 
Ordovician-Mississippian: Stinchcomb, 
Bruce L. 02902 
Paleogeography 
Supercontinents, reconstruction, 
paleomagnetism: Creer, K.M. 
02940 
Paleomagnetism 
United States, Europe: Creer, K. M. 02709 
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Paleozoic 


Quebec 
Correlation, nomenclature, Lake Megantic 
range area: Marleau, R.~A. 02657 
Lake Megantic range area, stratigraphy, 
revision: Marleau, R.-A. 02657 
Virginia 
Buckingham quadrangle, Evington Group and 
associated formations: Ern, Ernest H. 02680 
Palladium 
Analysis 
Fire assay, ion exchange, spectroscopy, 
combined technique: Barnett, Paul R. 03149 
Palynology 
Devonian 
Northwest Territories, Buffalo River Shales, 
Great Slave Lake area: Audretsch, A, P 
02952 
Nomenclature 
Pre-Pleistocene, confusion, automatic data 
processing value: Kremp, Gerhard 0, w 
02688 
Quaternary 
Manitoba, Holocene cores, Tiger Hills area 
Ritchie, J. C. 03052 
Missouri, western Ozarks, Pleistocene boreal 
forest: Mehringer, Peter J., Jr. 02810 
Palynomorphs 
Azolla 
Cretaceous, Alberta, Edmonton Formation 
Srivastava, S. K. 03051 
Azolla hamata, n.sp. 
Cretaceous, Alberta, Edmonton Formation 
Srivastava, S. K. 03051 
Azolla sagittifera, n.sp. 
Cretaceous, Alberta, Edmonton Formation 
Srivastava, S. K. 03051 
Peat 
Genesis 
Forest bog succession, Alaska, P and cations 
availability: Heilman, Paul E. 02809 
Pegmatite 
Ontario 
Bancroft area, uranium-—bearing, genesis: 
Cunningham-Dunlop, Peter K. 03177 
Pelecypoda 
Mercenaria mercenaria 
Geochemistry, Ca-48 to total Ca: Corless 
James T. 02828 
Sphenia tumida, n.sp. 
Pleistocene, Florida, Pamlico Formation: 
Lewis, Jackson E. 02853 
Pennsylvania 
Hydrogeology 
Brandywine Creek basin, hydrology, 
urbanization effects: Leopold, Luna B. 
02988 
Chester County, metamorphic and igneous 
rocks, ground-water yields: Poth, Charles 
W. 02678 
Susquehanna River basin, aquifer yields, cost: 
Holliday, Este F. 03059 
Western, acid mine drainage, ground-water 
interactions: Caruccio, Frank 
Thomas. 02867 
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Pennsylvania 
Maps, geologic 
West Chester-Unionville and Coatesville 
Parkesburg quadrangles: Poth, Charles W. 
02678 


Paleontology 
Devonian, Tully Formation, correlation, 
Cedar Valley Formation: Cooper, G. 
Arthur. 02957 
Sedimentary petrology 
Northeastern, Upper Devonian facies, 
paleogeography: Woodrow, 
Donald L. 02938 
Stratigraphy 
Devonian, Late, paleogeography, 
northeastern: Woodrow, Donald L. 
02938 
Devonian, Tully Formation, correlation, 
Cedar Valley Formation: Cooper, G. 
Arthur. 02957 
Structural geology 


Southwestern, strike-slip fault: Roen, John B. 


03154 
Pennsylvanian 
Arkansas 
Northern, Cephalopoda, correlation with 
England: Quinn, James H. 02926 
Colorado 
Elk Mountains, stratigraphy, nomenclature: 
Bartleson, Bruce L. 03168 
Illinois 
Berryville area, gymnosperms, seed fern roots: 
Dennis, Robert L. 02717 
Missouri 
Independence quadrangle, stratigraphy: 
Parizek, Eldon J. 02885 
New Mexico 
Southeastern, Algae, Middle: Toomey, 
Donald Francis. 02928 
Yukon 
Brachiopoda, horridonid: Nelson, Samuel J. 
0f1609 
Permeability 
Lava 
Hawaii, Kona area: Davis, Dan A. 02724 
Sediments 
Fluid pressures, experimental studies: 
Bredehoeft, J. D. 02850 
Fluid pressures, experimental studies: 
Hanshaw, B. B. 02816 
Permian 
California 
Klamath Mountains, granitic plutons, 
absolute age: Lanphere, Marvin A. 03142 
Colorado 
Elk Mountains, stratigraphy, nomenclature: 
Bartleson, Bruce L. 03168 
Nevada 
East-central, Lower, stratigraphy: Barosh, 
Patrick James. 03208 
Oklahoma 
Southwestern, Blaine Formation: Johnson, 
Kenneth Sutherland. 03204 
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Permian 
Texas 
Baylor County, Pisces, dipnoans, Lueders 
Formation: Berman, David S. 02610 
Utah 
Western, Lower, stratigraphy: Barosh, Patrick 
James. 03208 
Yukon 
Brachiopoda, brachythyrid, horridonid: 
Nelson, Samuel J. 02609 
Petrofabrics 
Granulites 
Quebec, Mont Tremblant Park, evolution: 
Katz, Michael. 03041 
Petroleum 
California 
Elk Hills field, occurrence: Lantz, Robert J. 
03038 
San Joaquin Valley, western, occurrence: 
Callaway, David C. 03034 
Genesis 
Sources, accumulation conditions: Bond, D. 
C. 02606 
Thermal alteration contribution: Henderson, 
W. 02743 
Kentucky 
Eastern, Cambro-Ordovician rocks, 
exploration: McGuire, William H. 
02638 
Eastern, central, exploration, 196566: 
Wilson, Edward N. 02637 
Eastern, exploration, geophysical methods: 
McGuire, William H. 02641 
Exie quadrangle, occurrence: Moore, Samuel 
L. 02881 
Monroe County, occurrence, possibilities: 
Perkins, Hunt. 02636 
Owensboro East quadrangle, occurrence: 
Johnson, William D., Jr. 02880 
Rough Creek uplift, possibilities: Rehn, E. E. 
02645 
Western, possibilities: Stanonis, Frank L. 
02644 
Oklahoma 
Exploration, production, 1967: Roberts, John 
F. 02652 
United States 
Anadarko basin, western, exploration and 
development, map: Stevens, Curtis. 02898 
Petrology 
Methods 
Fused beads, basalt, refractive indices, 
Washington: McKee, Edwin H. 03165 
Textbooks 
Metamorphic petrology, mineralogical and 
fieid aspects: Turner, Francis J. 02708 
Phase equilibria 
Ag-As-S 
Experimental studies: Wehmeier, F. H. 02735 
Basalt magma 
Nevada, Santa Rosa Range: UeMasurier, 
Wesley E. 03149 
Iron-formation silicates 
Metamorphic facies: Hashimoto, T. 03053 


Phase equilibria 
Troilite-pyrrhotite 
Miscibility gap at 140°C: Yund, Richard A. 


02712 


Phosphate 
Kentucky 
Fayette County, Trenton limestones, genesis 
Jillson, Willard Rouse. 02705 
Tennessee 
Silver Point quadrangle, Maury Shale, 
possibilities: Wilson, Charles W., Jr 
02782 


Photogeology 
Methods 
Orbital photos, Arizona, interpretation 
Titley, Spencer R. 03243 


Pisces 
Acanthodii 
Silurian- Devonian, Northwest Territories, 
Ellesmere Island: Spjeldnaes, Nils. 02945 


Devonian 
Northwest Territories, Idijorak Formation, 
Cretaceous- Tertiary, reworked: Dineley, D 
L. 03040 


Northwest Territories, Prince of Wales Island 
area, Peel Sound Formation: Broad, D. S$ 
02716 

Dipnoi 

Devonian, Lower, Wyoming, Idaho, Utah 
Denison, Robert H. 03002 

Permian, Texas, Lueders Formation, 
paleoecology, evolution: Berman, David S 
02610 

Geographic distribution 

Virginia, Pleistocene, Kempsville Formation, 

cf. modern: Ray, Clayton E. 02656 
Gnathorhiza 

Permian, Texas, Lueders Fm., dipnoan, 

herbivorous: Berman, David S. 02610 
Ischnacanthus(?) scheii, n.sp 

Silurian- Devonian, Northwest Territories,. 

Ellesmere Island: Spjeldnaes, Nils. 02945 
Quaternar) 

Virginia, Pleistocene, Kempsville Formation 

Ray, Clayton E. 02656 
Taxonom) 

Teleostomi, subclasses, fourfold division 

McAllister, D. E. 02761 
Teleostomi 

Morphology, branchiostegals, hyoid arch, 

evolution: McAllister, D. E.02761 
Uranolophus wyomingensis, n.gen., n.sp 

Devonian, Wyoming, Beartooth Butte Fm 

Denison, Robert H. 03002 


Platinum 
Analysis 
Fire assay, ion exchange, spectroscopy, 
combined technique: Barnett, Paul R. 03140 


Pleistocene 
Correlation 
Pteropods in pelagic sediments: Chen, Chin 
02711 
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Polymetallic ores 
Alteration 
Leached outcrops, ore guide: Blanchard, 
Roland. 02725 


Exploration 
Leached outcrops: Blanchard, Roland. 02725 
Minnesota 
Aitkin County, Cuyuna sulfide deposit, 
genesis: Han, Tsu-Ming. 02713 
Popular and elementary geology 
Hawaii 
Kilauea, 1959-60 eruption: Herbert, Don 
02733 
United States 
National parks, guide: Matthews, William H. 
3d. 02974 
Porosity 
Rocks 
Effect on electrical resistivity, high pressure 
Brace, W. F. 02619 
Potassium 
Abundance 
Ultramafic rocks: Griffin, W. L. 02827 
Analysis 
Activation, invalid for iron meteorites: 
Rancitelli, Louis A. 02621 
Gamma-ray spectrometry, field and 
laboratory compared, California: Bunker, 
C.M.03161 
Isotopes 
Sr-K-Rb relations, ultramafic rocks, Alaska 
Lanphere, Marvin A. 02982 
Precambrian 
Absolute age 
Colorado, Black Canyon, correlation 
Hansen, Wallace R. 03171 
Colorado, Utah, Uncompahgre Plateau, 
tectonic events: Hedge, Carl E. 03139 
Arizona 
Southeastern, Troy Quartzite: Krieger, 
Medora H)324! 
Southern, absolute age: Damon, Paul E 
03209 
British Columbia 
Revelstoke area, Shuswap Complex: Ross, 
John V. 03056 
Greenland 
Qaersuarssuk, Gardar dikes: Watt, W. Stuart 
02721 
Michigan 
Northern, Keweenawan rocks, sedimentation 
Hite, David Marcel. 03203 
Minnesota 
Babbitt-Embarrass area: Griffin, William 
Lindsay. 03201 
Ontario 
Cashel Township, metavolcanics, 
metasediments: Lumbers, S. B. 02679 
Holleford meteorite crater, arenites: Saint 
John, Brian E. 03046 
Noranda volcanic belt, Blake River Group 
Baragar, W. R. A. 03039 
Whitefish Falls area, Gowganda Formation 
Lindsey, David Allen. 02873 
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INDEX 


Precambrian 
Quebec 
Noranda volcanic belt, Blake River Group: 
Baragar, W.R. A. 03039 
Rocky Mountains 
Correlation, facies changes, Belt- Purcell 
Supergroup: Harrison, Jack E. 03146 
Virginia 
Buckingham quadrangle, Evington Group and 
associated formations: Ern, Ernest H. 02680 
Lincoln and Bluemont quadrangles, 
stratigraphy: Parker, Pierre E. 02919 
Wisconsin 
Northern, Keweenawan rocks, sedimentation 
Hite, David Marcel. 03203 
Protista 
Cretaceous 
Texas, coccolithophores: Bukry, John David 
02865 
Pteridophytes 
Azolla ( Filifera) circinata, n.sec., n.sp 
Cretaceous, Montana, eastern, Judith River 
Formation: Hall, John W. 02728 
Azollopsis, n.gen 
Cretaceous, Montana, eastern, n. spp.: Hall, 
John W. 02728 
Drepanophycus gaspianus 
Devonian, New Brunswick, morphology 
Grierson, J. D.02951 
Lycopsida 
Devonian, New Brunswick: Grierson, J. D 
02951 
Psilophyton 
Devonian, redescribed: Hueber, Francis M 
02950 
Pteropoda 
Quaternar) 
Biostratigraphy, Pleistocene, method: Chen, 
Chin. 02711 
Puerto Rico 
Geomorpholog) 
Northwestern, changes in level, beach 
deposits, high-level: Monroe, Watson H 
03160 
Paleontolog) 
Mollusca, Cretaceous, San German 
Formation, chitons: Smith, Allyn G. 02971 
Sedimentary petrology 
Northwestern, beach deposits, eolianite 
Monroe, Watson H. 03160 
Quaternary 
Alaska 
Glaciation and Bering land bridge: Cohen, 
Gaston. 02714 
Arizona 
Mohave County, Pleistocene, Aves: Phillips, 
Allan R. 02796 
San Pedro River valley, stratigraphy: Haynes, 
C. Vance. 03236 
British Columbia 
Purcell Trench, Olympia Interglaciation, 
absolute age: Fulton, R. J. 03145 
California 
McKittrick tar pits, Mammalia, Aves, 
Pleistocene: Church, C. C. 03026 
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Quaternary 
California 
Santa Cruz area, marine terrace, absolute age: 
Bradley, William C. 02845 
Colorado 
Boulder County, Front Range, glacial 
deposits: Wallace, Ronald Gary. 03193 
Florida 
Flagler County, Pelecypoda, Pamlico 
Formation: Lewis, Jackson E. 02853 
Manitoba 
Tiger Hills area, palynology, Holocene: 
Ritchie, J. C. 03052 
Mexico 
Sonora area, Aves, Pleistocene, turkey: 
Cracraft, Joel. 03127 
Missouri 
Independence quadrangle, Pleistocene 
stratigraphy: Parizek, Eldon J. 
02885 
Western Ozarks, palynology, Pleistocene 
boreal forest: Mehringer, Peter J., Jr. 02810 
Ontario 
Guelph area, stratigraphy: Karrow, P. F 
02932 
Puerto Rico 
Northwestern, beach deposits, high-level: 
Monroe, Watson H. 03160 
South Carolina 
Wicomico Formation, fauna: Colquhoun, D 
J. 02846 
Virginia 
Norfolk area, Pleistocene Vertebrata, 
Kempsville Formation: Ray, Clayton E. 
02656 
Quebec 
Areal geology 
W oburn- East Megantic-Armstrong area: 
Marleau, R.-A. 02657 
Geochemisir\ 
Carbonatite complexes, carbon, oxygen 
isotopes: Deines, Peter. 02878 
Noranda volcanic belt, Blake River Group. 
analyses: Baragar, W. R. A. 03039 
Geophysical surveys 
Manicouagan-Wabush area, gravity, anomaly 
interpretation: Grant, F. S$. 03054 
Maps geologic 
East Megantic-Armstrong and Woburn areas 
Marleau, R.-A. 02657 
Maps. geologic index 
Southeastern: Canada Geological Survey 
02925 
Mineralogy, 
Cape Smith belt, iron-formations, 
assemblages, metamorphism: Hashimoto, 
T. 03053 
Montreal-Lac St-Jean region, collecting sites, 
guidebook: Sabina, Ann P. 03131 
Petrology 
Cape Smith belt, iron-formations, 
metamorphism: Hashimoto, T. 03053 
Mont Tremblant Park, granulites, fabric, 
evolution: Katz, Michael. 03041 












Quebec 
Petrology 
Noranda volcanic belt, Blake River Group, 
Duparquet and Aiguebelle sections: 
Baragar, W. R. A. 03039 
Sedimentary petrology 
Eastern, Ordovician reefs, evolution: Pitcher, 
Max Grow. 03178 
Stratigraphy 
Devonian, continental, Restigouche River 
area, lower: Dineley, D. L. 03047 
Structural geology 
Restigouche River area, lower, Acadian 
orogeny, phases: Dineley, D. L. 03047 
Radioactivity 
Rocks 
California, Ludlow area, gamma-ray 
spectrometry: Bunker, C. M. 03161 
Soils 
California, Ludlow area, gamma-ray 
spectrometry: Bunker, C. M. 03161 
Rare earths 
Occurrence 
Mohole basalt: Masuda, Akimasa. 02620 
Reefs 
Alberta 
Devonian, Miette and Ancient Wall 
complexes, development: Mountjoy, Eric 
W. 02962 
Devonian, morphology: Martin, Rudolf. 
02961 
North America 
Ordovician, Chazyan rocks, eastern: Pitcher, 
Max Grow. 03178 
Quebec 


Ordovician, Chazyan rocks, eastern: Pitcher, 


Max Grow. 03178 
United States 


Ordovician, Chazyan rocks, eastern: Pitcher, 


Max Grow. 03178 
Rivers 
Illinois 


Wabash River system, topological structure, 


model test: Ranalli, G. 02830 
Indiana 


Wabash River system, topological structure, 


model test: Ranalli, G. 02830 
Sediment transport 
Bed material, coarse, uniform, initial 


movment, experimental study: Neill, C. R. 


02696 


Experimental studies, model: Graf, Walter H. 


02820 
Experimental study, conveyance system: 
Acaroglu, Ertan Riza. 02858 
Susquehanna River, lower, suspended load 
Schubel, J. R. 02687 
Rocky Mountains 
Stratigraphy 
Precambrian, Belt-Purcell Supergroup, U.S. 
Canada: Harrison, Jack E. 03146 
Rubidium 
Abundance 
Ultramafic rocks: Griffin, W. L. 02827 
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Rubidium 
Analysis 
X-ray fluorescence, silicate rocks: Doering, 
Willis P. 03151 
Isotopes 
Sr-K-Rb relations, ultramafic rocks, Alaska: 
Lanphere, Marvin A. 02982 
Sand 
Tennessee 
Campaign quadrangle, occurrence: Wilson, 
Charles W., Jr. 02783 
Claybrook quadrangle, occurrence: Sykes, C. 
Ronald. 02776 
Juno quadrangle, occurrence: Sykes, C. 
Ronald. 02775 
Sandstone 
Tennessee 
Cassville quadrangle, occurrence: Wilson, 
Charles W., Jr. 02788 
Saskatchewan 
Engineering geology 
Rock mechanics, time-dependent behavior, 
potash mines, design: Serata, S. 02798 
Maps, isopach 
South half, Devonian: Kent, D. M. 02665 
Stratigraphy 
Devonian, south half: Kent, D. M. 02665 
Sea water 
Composition 
Be-7 concentration, Atlantic and Pacific 
Oceans: Sker, W. B. 02772 
Noble gases: Bieri, Rudolf H. 03010 
Seawater 
Composition 
Calcium isotopes, metabolic fractionation: 
Corless, James T. 02828 
Sedimentary rocks 
Carbonate 
Petrology, Minnesota, lowa, Wisconsin, 
Platteville Formation: Rassam, Ghassan 
Noel. 03194 
Clastics 
Mineral composition, Colorado, Slick Rock 
district, Mesozoic: Shawe, Daniel R. 02970 
Petrology, Wisconsin, Michigan, 
Keweenawan rocks: Hite, David Marcel 
03203 
Provenance, general description, Ontario, 
Gowganda Formation: Lindsey, David 
Allen. 02873 
Provenance, Northwest Territories, Somerset 
Island, Idlorak Formation: Dineley, D. L. 
03040 
Clay 
Physical properties, West Virginia, Randolph 
County: Englund, Kenneth J. 03182 
General 
Petrology, Colorado, Slick Rock district, 
Mesozoic: Shawe, Daniel R.02970 
Provenance, absolute age, New Jersey, 
Triassic redbeds: Abdel-Monem, Abdalla 
A. 02818 
Provenance, California, Venado Formation, 
Logan Ridge Member: Lowe, Donald Ray. 
03205 
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Sedimentary rocks 
Geochemistry 
Porphyrins, chlorins, polycyclic aromatics: 
Hodgson, G. W. 02836 
Lithofacies 
Alberta, Devonian, carbonate complex to 
argillaceous: MacKenzie, W. S. 
02963 
Alberta, Jasper region, Sulphur Mtn. and 
Whitehorse Formations: Gibson, D. W. 
03020 
Colorado, Elk Mountains, Pennsylvanian 
Permian: Bartleson, Bruce L. 03168 
Colorado, Mancos Shale, pyrite, trace 
elements: Shawe, Daniel R. 03174 
Illinois, Chester microfacies: Carozzi, Albert 
V.02718 
Northwest Territories, Prince of Wales Island 
area, Peel Sound Formation: Broad, D. S. 
02716 
Oklahoma, Permian, Blaine Formation: 
Johnson, Kenneth Sutherland. 03204 
Ontario, Gowganda Formation: Lindsey, 
David Allen. 02873 
Texas, Paluxy Valley, Glen Rose Formation: 
Nagle, J. Stewart. 02659 
Methods 
Provenance by K-—Ar dating, New Jersey: 
Abdel-Monem, Abdalla A. 02818 
Turbidites 
General description, California, Sacramento 
Valley, Cretaceous: Ojakangas, Richard W. 
03150 
Sedimentary structures 
Clastic dikes 
California, Kern County: Peterson, Gary L. 
03027 
Crossbedding ; 
Colorado, Parting Formation: Campbell, 
John A. 02942 
General 
Alberta, Sulphur Mtn. and Whitehorse 
Formations: Gibson, D. W. 03132 
Ontario, Gowganda Formation: Lindsey, 
David Allen. 02873 
Interpretation 
California, Sacramento Valley, Cretaceous 
section: Ojakangas, Richard W. 03150 
Sedimentation 
Environment 
Textbook, introductory: Laporte, Leo F. 
02732 
Experimental studies 
Fluid pressures, effect of rate, mathematical 
model: Bredehoeft, J. D. 02850 
Fluid pressures, maintenance, mathematical 
model: Hanshaw, B. B. 02816 
Sediment transport, total, model: Graf, 
Walter H. 02820 
Rates 
New Mexico, Dead Man Lake: Wright, H. E., 
Jr.02795 
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Sedimentation 
Stream transport 
Bed material, coarse, uniform, initiai 
movement, experimental study: Neill, C. R. 
02696 


Maryland, Chesapeake Bay, northern, 
suspended sediment: Schubel, J. R. 02687 
Sediments 
Environment 
Reef, lagoon, British Honduras, relation to 
composition: Billings, Gale K. 02813 
General 
Geochemistry, mineral composition, reef, 
lagoon, British Honduras: Billings, Gale K. 
02813 
Geochemistry 
Bacterial synthesis of hydrocarbons: Davis, J. 
B. 02800 
Florida, Choctawhatchee Bay, organic: 
Palacas, James G. 03172 
Nova Scotia, continental shelf, chlorin 
pigments: Baker, B. L.02812 
Oregon, Washington, continental shelf: 
White, Stanton Moore. 02875 
Porphyrins, chlorins, polycyclic aromatics: 
Hodgson, G. W. 02836 
River sediments, Th, U abundance, isotope 
ratios: Scott, Martha R. 02983 
Methods 
Freeze—drying: Malcolm, R. L. 03147 
Mineral composition 
Oregon, Washington, continental shelf: 
White, Stanton Moore. 02875 
Physical properties 
New York, Hudson River, seismic: Herron, 
E. M. 03109 
Till 
General description, British Columbia, Purcell 
Trench: Fulton, R. J.03145 
Seismic methods 
Experimental studies 
Elastic-wave velocities, porous media, 
permafrost temperatures: Timur, A. 02758 
Interpretation 
Inverse normal mode problem, solutions: 
Gilbert, Freeman. 03119 
Refraction 
Airgun shots, cf. chemical explosions: Meyer, 
Robert P. 03106 
Techniques 
Array design: Haubrich, Richard A. 03107 
Seismic surveys 
Alberta 
Southern, Precambrian rift valley, detection: 
Kanasewich, E. R. 02701 
California 
Klamath River delta, structure: Moore, 
George W. 03173 
Gulf of Mexico 
De Soto submarine canyon: Harbison, R. N. 
02626 
Minnesota 
Crustal studies, Keweenawan province: 
Farnham, Paul Rex. 03200 






164 


Seismic surveys 


New York 
Nyack area, Hudson River sediments: 
Herron, E. M. 03109 
United States 
Eastern, continental margin: Lewis, B. 03105 
Transcontinental, 35-39° N., 87-100° W.., 
crust and mantle, profiles: Warren, David 
H.02911 
Wisconsin 
Crustal studies, Keweenawan province: 
Farnham, Paul Rex. 00200 


Seismology 


Elastic waves 

Acoustic and seismic, underwater explosions, 
spectra: Weinstein, Marvin S. 02615 

Body waves, spectra, anelasticity: Dorman, 
LeRoy M. 03108 

Compressional, velocity, porous media, 
permafrost temperatures: Timur, A. 02758 

Inverse normal mode problem, solutions 
Gilbert, Freeman. 03119 

P-, S-waves, traveltime anomalies, regional, 
structural effects: Hales, A. L. 03116 

P traveltime, computational methods 
Engdahl, Eric R. 02693 

PcP traveltimes, depth to core: Taggart, 
James. 02690 

PL-waves, shear-coupled, synthesis: Chander, 
Ramesh. 03111 

P-traveltimes, Greeley nuclear event, Nevada 
Cleary, John. 03008 

P-waves, arrival times, interface dip change, 
effects: Greenfield, R. J.03117 

P_waves, traveltime slope curves, values, 
LASA: Sheppard, Robert M., Jr 

P-waves, traveltimes, 10-40°, mantle 
structure: Carder, D. S.03115 

Rayleigh waves, velocities, determination: 
Bloch, S. 03113 

Spectral analysis, nuclear explosions, 
Mississippi: Borcherdt, Roger. 03162 

Surface waves, analysis, computer system: 
Landisman, M. 03112 

Surface waves, propagation characteristics, 
chemical explosions: Hasegawa, Henry S 
03110 

Traveltime tables, smoothing: Arnold, E. P 
02694 


03114 


Selenium 


Analysis 
Atomic absorption pectroscopy: 


Chakrabarti, Chuni L. 02837 
Silurian 
Alaska 
Boundary with Devonian, location: Churkin, 
M. 03000 


Arkansas 
North-central, Brachiopoda, St. Clair 
Limestone, correlation: Amsden, 
W. 02624 
Canada 
Northwestern, mainland, Graptolithina, 
biostratigraphy: Lenz, A. C. 03001 


Thomas 
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Silurian 
Nevada 


Graptolithina, biostratigraphy: Berry, w. B 
N. 02999 
Newfoundland 
New Bay area, stratigraphy: Helwig, James 
Anthony. 03202 
North America 
Boundary with Devonian, location: Berdan, J 
M. 02998 
Northwest Territories 
Ellesmere Island, Pisces, acanthodians: 
Spjeldnaes, Nils. 02945 
Oklahoma 
South-central, Brachiopoda, Clarita 
Formation, correlation: Amsden, Thomas 
W.02624 
Stratigraphy, relation to Devonian 
Thomas W. 02954 
Paleobotany 
Land plants, earliest occurrences: Banks, 
Harlan P. 02944 
Stratigraphy 
Devonian boundary, graptolite marker: Berry 
William B. N.02946 
United States 
Central, Brachiopoda, Late fauna: Amsden 
T. W. 02997 
Yukon 
Royal Creek area, Upper, biostratigraphy 
Lenz, A. C. 02964 


Amsden 


Silver 
Idaho 
Silver City area, history, occurrence, 
possibilities: Asher, R. R. 02648 
Soils 
California 
Castac Valley, toxic elements, distribution 
Laskowski, Edward Albin. 03185 
Engineering properties 
Consolidation, strain-rate effects: Smith, 
Ronald Ellis. 03192 
Frozen, shear strength: Groughnour, Roy 
Robert. 03191 
Stability, long term: Soydemir, Cetin. 0286 
Geochemistry 
Alaska, interior, P and cations 
forest to bog: Heilman, Paul E. 02809 


availability 


Calcium carbonate solubility, clay 
suspensions: Doner, Harvey Ervin 
02855 
California, Kern County, Lost Hills, analyses 
Laskowski, E. A. 03029 
Porphyrins, chlorins, polycyclic aromatics 
Hodgson, G. W. 02836 
Geomorphology 
Classification: Trewartha, Glenn T. 02704 
Mississippi, west-central, loess and non-loess 
forest composition: Caplenor, Donald 
02808 
Methods 


Freeze—drying: Malcolm, R. L. 03147 
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Soils 
Mineralogy 
Vermiculite, chemical, physical properties, 
genetic relations: Kishk, Fawzy Mohamed. 
02856 
North Carolina 
Great Smoky Mountains, bedrock, vegetation 
influences: Wolfe, James Alvis. 02854 
Tennessee 
Great Smoky Mountains, bedrock, vegetation 
influences: Wolfe, James Alvis. 02854 
Water 
Undercooling, freezing point depression, ice 
nucleation: Anderson, Duwayne M. 
02985 
South Carolina 
Economic geology 
Mineral resources, production, 1967: Johnson, 
Henry S., Jr. 02654 
General 
Research, current, summary: Johnson, Henry 
S., Jr. 02654 
Paleontology 
Fauna, Neogene, Myrtle Beach quadrangle: 
DuBar, J. R. 02682 
Fossil assemblage, Wicomico Formation: 
Colquhoun, D. J. 02846 
Stratigraphy 
Neogene, Myrtle Beach quadrangle: DuBar, 
J. R. 02682 
South Dakota 
Paleontology, 
Mammalia, Oligocene, ischyromyid rodents 
Black, Craig C. 03017 
Spectroscopy 
Absorption 
Meteorites, platinum—group metals, 
spectrophotometric: SenGupta, J. 
G. 02840 
Selenium: Chakrabarti, Chuni L. 02837 
Yttrium, spectrophotometric: Madison, Bryan 
L. 02839 
Activation analysis 
Pyroclastics, source identification: Theisen, 
Arthur A. 02753 
Tantalum and hafnium, silicates: Greenland, 
L. Paul. 02851 
Electron probe 
Small-particle analysis, problems: Page, 
Norman J. 03166 
Emission 
Bryozoa, Ectoprocta, chemical composition 
Schopf, Thomas J. M. 02623 
Europium, cathode-ray excited: Larach, 
Simon. 02838 
Sediments, element distribution, Connecticut, 
Linsley Pond: Cowgill, Ursula’ M. 02760 
Technique, Au, Pt, Pd analysis: Barnett, Paul 
R. 03140 
Technique, mobile laboratory, geologic 
materials: Grimes, D. J. 02986 
Flame photometry 


Absorption, atomic, computer techniques, 
three-dimensional analysis: Malakoff, J. I 
02841 


Spectroscopy 
Flame photometry 
Hydrogen-argon-entrained-air flame, 
interference effects: Smith, R. 02715 
Mass 
Organic materials: Haug, Patricia Ann. 02857 
X-ray fluorescence 
Coal, sulfur analysis: Berman, M. 02803 
Silicate rocks, Rb-Sr ratio determination: 
Doering, Willis P. 03151 
Springs 
Missouri 
North Fork River, Bryant Creek basins, 
structural controls: Skelton, John. 03155 
Statistical methods 
Geomorphology 
Time- series analysis, sediment-water 
discharge: Rodriguez-Iturbe, Ignacio. 
02829 
Hydrogeology 
Time-series analysis, sediment-water 
discharge: Rodriguez-—Iturbe, Ignacio. 
02829 
Paleontology 
Variance analysis, Oligocene rodents: Black, 
Craig C. 03017 
Sedimentary petrology 
Trend-surface analysis, Colorado, Parting 
Formation: Campbell, John A. 02942 
Variance analysis, Illinois, carbonate 
microfacies: Carozzi, Albert V. 02718 
Stocks 
Washington 
Pasayten River area, granitic: Tabor, R. W. 
03167 
Stratigraphy 
Methods 
Melanges, tectono-stratigraphic units, 
interpretation: Hsu, K. Jinghwa 
03144 
Pteropods in pelagic sediments, Pleistocene: 
Chen, Chin. 02711 
Principles 
D’Orbigny’s stage and zone concepts: Monty, 
Claude L. V. 02643 
Stromatoporoidea 
Devonian 
Alberta, Cairn and Southesk Formations, 
Ancient Wall complex: Stearn, Colin W 
02956 
Strontium 
Abundance 
Ultramafic rocks: Griffin, W. L. 02827 
Analysis 
X-ray fluorescence, silicate rocks: Doering, 
Willis P. 03151 
Isotopes 
Sr-87:Sr-86, ultramafic rocks, Alaska: 
Lanphere, Marvin A. 02982 
Structural geology 
Methods 
Palinspastic analysis, Alaska, Brooks Range, 
western, thrusting: Tailleur, I. L. 02939 
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Sulfur 


Analysis 
X-ray fluorescence, coal: Berman, M. 02803 


Surveys 


Canada Geological Survey 
Guide, map and report preparation: 
Blackadar, R. G. 02649 
Index of publications, 1967-68: Snowden, 
Dervorguilla. 03024 
United States Geological Survey 
Research, 1968: U.S. Geological Survey. 
03186 


Tantalum 


Analysis 
Activation, silicates: Greeniand, L. Paul. 
02851 


Tectonics 


Areal studies 

California, melanges, Franciscan-Knoxville 
series: Hsu, K. Jinghwa. 03144 

Caribbean Sea, Cayman trough: Bowin, Carl 
O. 02625 

Colorado, Denver area, earth-tilt 
measurement: Marshall, G. E. 02980 

East Pacific Rise, ocean-floor spreading: 
Bonatti, Enrico. 02773 

Gulf of California, processes: Larson, Roger 
L. 02769 

Lake Superior region, eastern: O’Hara, 
Norbert Wilhelm. 03187 

Mid-Atlantic Ridge, sea—floor spreading: 
Fleischer, R. L. 03136 

Mid-Atlantic Ridge, sea—floor spreading, 
rate: Aumento, F. 03135 

United States, Basin and Range province: 
Sales, John Keith. 03196 

Processes 

Mantle rotation, causes, theory: MacNeil, F. 
Stearns. 03014 

Ocean-floor spread, basalt magnetization, 
evidence: Irving, E. 03043 


Tennessee 


Absolute age 
C-14, ORAU list: Noakes, John E. 02747 
Economic geology 

Coal, limestone, Okalona quadrangle: 
Garman, R. Keith. 02777 

Iron, limestone, gravel, Cumberland City 
quadrangle: Wilson, Charles W.., Jr. 
02779 . 

Limestone, Burgess Falls quadrangle: Wilson, 
Charles W., Jr.02781 

Limestone, phosphate, Silver Point 
quadrangle: Wilson, Charles W.., Jr. 
02782 

Limestone, sand, Campaign quadrangle: 
Wilson, Charles W., Jr. 02783 

Limestone, sandstone, Cassville quadrangle: 
Wilson, Charles W., Jr. 02788 

Limestone, sandstone, clays, shale, Alpine 
quadrangle: Taylor, Landon C 
02778 
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Tennessee 
Economic geology 
Limestone, zinc, gravel, Readyville 
quadrangle: Wilson, Charles W., Jr. 
02780 
Sand, clays, Claybrook quadrangle: Sykes, C. 
Ronald. 02776 
Sand, clays, Juno quadrangle: Sykes, C. 
Ronald. 02775 
Maps, geologic 
Alpine quadrangle: Ferguson, Carl C. 0279) 
Burgess Falls quadrangle: Wilson, Charles 
W., Jr. 02786 
Campaign quadrangle: Wilson, Charles Ww, 
Jr. 02789 
Cassville quadrangle: Wilson, Charles W., Jr 
02788 
Claybrook quadrangle: Parks, William S. 
02794 
Cumberland City quadrangle: Tiedemann, 
Herbert A. 02784 
Juno quadrangle: Parks, William S. 02793 
Okalona quadrangle: Garman, R. Keith. 
02790 
Readyville quadrangle: Wilson, Charles W., 
Jr. 02785 
Silver Point quadrangle: Wilson, Charles W., 
Jr. 02787 
Paleontology 
Foraminifera, Paleocene, Clayton Formation, 
Hardeman County, cf. adjacent areas: 
Herrick, Stephen M. 03175 
Sedimentary petrology 
Great Smoky Mountains, soils, vegetation, 
bedrock influences: Wolfe, James Alvis. 
02854 
Stratigraphy 
Cambrian—Quaternary, Cumberland City 
quadrangle, section: Tiedemann, Herbert A 
02784 
Paleocene, Clayton Formation, Hardeman 
County, correlation: Herrick, Stephen M. 
03175 
Tertiary 
Alabama 
Cephalopoda, new, Eocene: Allen, James E 
02015 
Alberta 
Foremost area, stratigraphy: Irish, E.J.W. 
02890 
Arizona 
Chiricahua Mountains, stratigraphy: 
Marjaniemi, Darwin. 03230 
Chiricahua Mountains, stratigraphy: 
Percious, J. K. 03229 
Dos Cabezas Mountains, stratigraphy: 
Erickson, Rolfe C. 03228 


South-central, stratigraphy: Sell, James D. 


03234 


Southeastern, ash-flow stratigraphy: Elston, 


Wolfgang E. 03224 
British Columbia 
Vancouver Island, Mammalia, Sooke 
Formation, cetacean: Russell, Loris S. 
03045 












Tertia 
Cali 


Nori 


Ores 


Sout 


Tent 


Tex 


Trin 


Unit 


Py 


P; 








93 








Tertiary 


California 
Alvord Mountain area, Mammalia, Barstow 
Formation: Lewis, G. Edward. 03176 
Barstow area, Miocene fossil beds: Walker, 
Helen. 02805 
San Joaquin Valley, Miocene, 
Pseudosaucesian facies: Rudel, C. H. 03032 
San Joaquin Valley, western, stratigraphy: 
Callaway, David C. 03034 
Florida 
Blake Plateau area, Foraminifera, Eocene: 
Cordey, W. G. 02893 
Thomas Farm, Miocene, Amphibia: Holman, 
J. Alan. 02993 
Idaho 
Silver City area, Miocene—Pliocene 
stratigraphy: Asher, R. R. 02648 
Louisiana 
Cephalopoda, new, Claiborne, Jackson and 
Claiborne Groups: Allen, James E. 02815 
Montana 
McCarty’s Mountain, Mammalia, ischyromyid 
rodents, Oligocene: Black, Craig C. 03017 
Nebraska 
Norden Bridge, Mammalia, Valentine 
Formation, rodents: Klingener, David. 
03126 
Nevada 
Southern, Thirsty Canyon Tuff, new 
members: Noble, Donald C. 03169 
New Mexico 
Southwestern, ash-flow stratigraphy: Elston, 
Wolfgang E. 03224 
North America 
Aves, Pliocene rails: Feduccia, J. Alan. 02797 
Foraminifera, planktonic, taxonomy: 
Berggren, W. A. 02852 
Mammalia, Oligocene, hedgehog: Gawne, 
Constance Elaine. 02831 
Northwest Territories 
Somerset Island, Idlorak Formation, flora, 
Pisces: Dineley, D. L. 03040 
Oregon 
Cascade Mountains, western, angiosperms, 
Oligocene: Klucking, Edward Paul. 02872 
South Carolina 
Horry County, correlation: DuBar, J. R. 
02682 
Tennessee 
Hardeman County, Foraminifera, Clayton 
Formation: Herrick, Stephen M. 03175 
Texas 
Wood County, stratigraphy: Broom, M. E. 
02676 
Trinidad 
Foraminifera, Eocene: Cordey, W. G. 02892 
United States 
Great Plains, Oligocene- Miocene, Aves: 
Cracraft, Joel. 02821 
Pacific coast, Gastropoda, Cymatiidae, 
taxonomy: Terry, Judith S. 03125 
Paleocene, Mammalia, insectivore: McKenna, 
Malcolm C. 02832 
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Tertiary 
Utah 
Uinta Basin, Green River Formation, 
Mammalia: Dawson, Mary R. 03018 
Uinta Basin, Mammalia, primates, Eocene: 
Robinson, Peter. 03122 
Uinta Basin, Mammalia, rodent, Uinta 
Formation: Black, C. C. 02622 
Wyoming 
Badwater Creek area, Mammalia, primates, 
Eocene: Robinson, Peter. 03122 
Beaver Divide, diatoms, Wagon Bed 
limystone, Eocene: Lohman, Kenneth E. 
02655 
Wagon Bed limestone and Beaver Divide 
conglomerate: Lohman, Kenneth E. 
02655 
Texas 
Hydrogeology 
Houston area, aquifer transmissibility cf. 
specific capacity: Gabrysch, R. K. 03062 
Wood County, ground-water resources: 
Broom, M. E. 02676 
Maps, ground water 
Wood County: Broom, M. E. 02676 
Maps, oil and gas 
Anadarko basin, western: Stevens, Curtis. 
02898 
Maps, structure 
Wood County, structure contour: Broom, M. 
E. 02676 
Paleontology 
Pisces, Permian, Lueders Formation, Baylor 
County, dipnoans: Berman, David S. 02610 
Protista, Cretaceous, coccolithophores: 
Bukry, John David. 02865 
Stratigraphy 
Cretaceous, Glen Rose Formation, Paluxy 
Valley, cycles and facies: Nagle, J. Stewart. 
02659 
Devonian, western, Tobosa basin: 
McGlasson, E. H. 02953 
Eocene, Wood County, sections: Broom, M. 
E. 02676 
Thermodynamic properties 
Fugacity 
Oxygen and water in basalt magma, Nevada: 
LeMasurier, Wesley E. 03149 
Spinel 
Ferromagnesian, lattice parameters, pressure 
dependence: Mao, Ho-kwang. 02814 
Thorium 
Abundance 
River sediments, United States: Scott, Martha 
R. 02983 
Analysis 
Gamma-ray spectrometry, field and 
laboratory compared, California: Bunker, 
C.M.03161 
Trace-element analyses 
Basalt 
Mohole, lanthanides: Masuda, Akimasa. 
02620 

























Trace-element analyses 
Pyrite 
Colorado, Slick Rock district, Mancos Shale 
Shawe, Daniel R. 03174 
Sediments 
Alaska, Livengood gold placer district 
Foster, R. L. 02987 
Silicates 
Tantalum and hafnium, neutron activation 
Greenland, L. Paul. 02851 
Sphalerite 
Canada, Pb-Zn in carbonate rock: Sangster, 
D. F. 02979 
Water 
California, central coasfal area, ground and 
surface: California Dept. Water 
Resources. 02903 
California, southern, surface and ground 
water: California Dept. Water 
Resources. 02905 
Tracks and trails 
Burrows 
Annelid, polychaete borings, Devonian, New 
York: Cameron, Barry. 02611 
Triassic 
Alberta 
Jasper region, Sulphur Mtn. and Whitehorse 
Formations: Gibson, D. W. 03020 
Jasper region, Sulphur Mtn. and Whitehorse 
Formations: Gibson, D. W. 03132 
Nomenclature, Spray River Group, Jasper 
region: Gibson, D. W. 03020 
Nomenclature, Spray River Group, Jasper 
region: Gibson, D. W. 03132 
British Columbia 
Kootenay arch, Slocan syncline: Ross, John 
V. 03042 
Virginia 
Buckingham quadrangle, sedimentary and 
igneous rocks: Ern, Ernest H. 02680 
Trilobita 
Cambrian 
Mexico, Oaxaca, Tinu Fm., new 
Richard A. 02634 
Cryptolithus 
Ordovician, North America, eastern, species, 
range: Whittington, H. B. 02608 
Ordovician 
Mexico, Oaxaca, Tinu Fm., new 
Richard A. 02634 
Plicatolininae, n. subfam 
Cambrian-Ordovician, Mexico, Oaxaca 
olenid: Robison, Richard A. 02634 
Trinidad 
Paleontolog) 
Foraminifera, Eocene, Nariva Formation, 
morphology: Cordey, W. G. 02892 
United States 
4 bsolute age 
C-14, central, Wisconsin University list 
Bender. Margaret M. 02751 
C-14, Texas University list: Valastro, S., Jr 
02749 
C-14, western, UCLA list: Berger, Rainer 
02750 


Robison 


Robison, 
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United States 
Absolute age 
C-14, western, Washington State University 
list: Chatters, Roy M. 02752 r 
Western, basement rocks: Miller, Donald § 
02991 
Areal geology 
National parks, guide: Matthews, William q 
3d. 02974 
Geochemistry 
River sediments, Th, U abundance, isotope 
ratios: Scott, Martha R. 02983 
Western, comendite, pantellerite, 
major-element variation: Noble, Donald ( 
03128 
Geophysical surveys 
Continental margin, Washington to 
California, magnetic: Emilia, David A 
03143 
Eastern, continental margin, seismic: Lewis. 
B. 03105 
Heat flow, data: Roy, Robert F. 02627 
Transcontinental, 35-39° N., 87-100° W., 
seismic, crust and mantle, profiles: Warren 
David H. 02911 
Maps, bathymetric 
Transcontinental, 35-39° N.,63-74° W 
Zietz, Isidore. 02900 
Transcontinental, 35-39° N., California coast 
to 133° W.: Lattimore, Robert K. 02907 
Maps, geologic 
Transcontinental, 35-39° N., 
Carlson, John E. 02909 
Transcontinental, 35-39° N., 87-100° W 
Willden, Ronald. 02910 
Transcontinental, 35-39° N., 112° W. to 
California coast: Carlson, John E. 02908 
Transcontinental, 35-39° N., east coast to 87° 
W.: Willden, Ronald. 02913 
Maps, gravity 
Transcontinental, 35-39° N., California coast 
to 133° W.: Lattimore, Robert K. 02907 
Maps, isopach 
North-central, Devonian: Collinson, Charles 
02671 
Rocky Mountains and Plains, northern, 
Devonian strata: Sandberg, Charles A 
02668 
Southwestern, Devonian strata: Poole, F.G 
02669 
Maps, magnetic 
Transcontinental, 35-39° N., 63-74° W 
Zietz, Isidore. 02900 
Transcontinental, 35- 39° N., California coast 
to 133° W.: Lattimore, Robert K. 020 
Paleomagnetism 
Paleozoic, lower strata, remagnetization 
Creer, K. M. 02709 
Paleontolog\ 
Aves, Oligocene- Miocene, Great Plains 
Cracraft, Joel. 02821 
Brachiopoda, Silurian- Devonian, 
Upper-Lower, central: Amsden, T. W 
02997 


100-112° W 








Sec 


Str 


S 
Uplift 
Ken 

R 


Nor 


Uranit 
Abu 


Ana 


Utah 
Abs 


Geo 








ersity 


ld § 


OlOpe 


Id ¢ 


arren 


coast 
(2907 


coast 
02907 


varles 


‘oast 


02906 











INDEX 169 





United States 
Paleontology 
Devonian- Mississippian boundary, cratonic 
margin: Gutschick, R. C. 02948 
Gastropoda, Tertiary, Pacific coast, 
Cymatiidae, taxonomy: Terry, Judith S 
03125 
Mammalia, Paleocene, insectivore, dentition 
McKenna, Malcolm C. 02832 
Petrology 
Comendite, pantellerite glasses: Noble, 
Donald C. 03128 
Sedimentary petrology 
Eastern, Ordovician reefs, evolution: Pitcher, 
Max Grow. 03178 
Stratigraphy 
Devonian, Great Basin, diachronism, 
conodonts: Clark, David L. 02968 
Devonian, midcontinent, southern 
T. W. 02670 
Devonian, north central, Illinois and central 
lowa basins: Collinson, Charles. 02671 
Devonian, Rocky Mountains and Plains, 
northern: Sandberg, Charles A. 02668 
Devonian, southwestern: Poole, F. G. 02669 
Devonian- Mississippian boundary, cratonic 
margin: Gutschick, R. C. 02948 
Transcontinental, 35-39° N., 100-112° W., 
section: Carlson, John E. 02909 
Transcontinental, 35- 39° N.,87-100° W., 
section: Willden, Ronald. 02910 
Transcontinental, 35-39° N., 112° W. to 
Calif. coast, section: Carlson, John E. 02908 
Transcontinental, 35-39° N., east coast to 87° 
W., section: Willden, Ronald. 02913 
Structural geology 


Amsden, 


Basin and Range province, faulting, analysis: 
Sales, John Keith. 03196 
Rocky Mountains and Plains, northern, 
Devonian strata: Sandberg, Charles A. 
02668 
Southwestern, Devonian strata: Poole, F. G. 
02669 
Uplifts 
Kentucky 
Rough Creek complex, petroleum 
possibilities: Rehn, E. E. 02645 
Northwest Territories 
Boothia Arch, Prince of Wales Island area 
Broad, D.S.02716 
Uranium 
Abundance 
River sediments, United States: Scott, Martha 
R. 02983 
Analysis 
Gamma_ray spectrometry, field and 
laboratory compared, California: Bunker, 
C.M.03161 
Utah 
Absolute age 
Uncompahgre Plateau, Precambrian events: 
Hedge, Carl E. 03139 
Geomorphology 
Canyons, mesas, popular description: 
Foushee, Eugene. 02804 








Utah 
Paleontology 
Brachiopoda, Ordovician, Garden City 
Formation, north-central: Ross, Reuben 
James, Jr. 02972 
Conodonts, Devonian, western, correlation, 
Nevada: Clark, David L. 02968 
Mammalia, Eocene, Green River Formation, 
Powder Wash rodents: Dawson, Mary R. 
03018 
Mammalia, Eocene, Uinta Basin, primates: 
Robinson, Peter. 03122 
Mammalia, Eocene, Uinta Fm., Uinta Basin, 
ischyromyid rodent: Black, C. C. 02622 
Pisces, Devonian, Water Canyon Fm., 
Dipnoi: Denison, Robert H. 03002 
Stratigraphy 
Permian, Lower, western: Barosh, Patrick 
James. 03208 
Vertebrata 
Devonian 
Old Red Sandstone and equivalents, 
distribution: Allen, J. R. L. 02673 
Virginia 
Areal geology 
Buckingham quadrangle: Ern, Ernest H. 
02680 
Economic geology 
Mineral resources, Lincoln and Bluemont 
quadrangles: Parker, Pierre E. 02919 
Hydrogeology 
Accomack and Northampton Counties, 
grou.ad- water resources: Sinnott, Allen. 
02722 
Maps, geologic 
Buckingham quadrangle: Ern, Ernest H. 
02680 
Lincoln and Bluemont quadrangles: Parker, 
Pierre E. 02919 
Paleoclimatology 
Norfolk area, Pleistocene: Ray, Clayton E. 
02656 
Paleontology 
Vertebrata, Pleistocene, Kempsville 
Formation, Norfolk area: Ray, Clayton E. 
02656 
Stratigraphy 
Precambrian—Cambrian, Lincoln and 
Bluemont quadrangles: Parker, Pierre E. 
02919 
Volcanoes 
Alaska 
Augustine Volcano, 1963 eruption: 
Detterman, Robert L. 03158 
California 
Cascade Range, Cenozoic history and nature, 
summary: Macdonald, G. A. 02931 
Hawaii 
Kilauea, 1959-60 eruption, popular account: 
Herbert, Don. 02733 
Washington 
Absolute age 
Pasayten River area, intrusions, emplacement: 
Tabor, R. W. 03167 
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Washington 
Geochemistry 
Continental shelf, sediments: White, Stanton 
Moore. 02875 
Geophysical observations 
Stevens Pass, earth tides, laser interferometer: 
Vali, V. 02823 
Mineralogy 
Continental shelf, sediments: 
Moore. 02875 
Paleomagnetism 
Neogene lava flows, intensity, stability: Irving, 
E. 03043 
Petrology 
Grays River area, basalts, glass beads, 
refractive indices: McKee, Edwin H. 03165 
Pasayten River area, quartz—diorite, granite 
intrusions: Tabor, R. W. 03167 
Stratigraphy 
Devonian, northern: Danner, Wilbert R. 
02667 
Weathering 
Cuba 
Limestone areas, crust and coating formation: 
Panos, Vladimir. 02996 
Products 
Leached outcrops, ore guides: Blanchard, 
Roland. 02725 
Well logging 
Electrical 
Data, Kentucky, Big Sandy gas field: Ray, 
Edward O. 02607 
General 
Interpretation, stratigraphic correlation, 
Maryland: Hansen, Harry J., 3d. 02653 
Methods, California, San Joaquin Valley: 
Kane, Armour. 03037 
Radioactivity 
Data, Kentucky, Big Sandy gas field: Ray, 
Edward O. 02607 
Wells and drill holes 
Arizona 
Waterman Wash area, ground-water data: 
Denis, E. E. 02723 
Canada 
Rocky Mountain Foothills, 
Stott, D. F.02719 
Colorado 
Slick Rock district, Mancos Shale core, zones: 
Shawe, Daniel R.03174 
Pennsylvania 
Chester County, water well yields: Poth, 
Charles W. 02678 
Virginia 
Accomack and Northampton Counties, well 
logs, ground-water data: Sinnott, Allen. 
02722 
West Virginia 
Economic geology 
Ceramic materials, Randolph County, 
refractory clay: Englund, Kenneth J. 03182 
Natural gas, Kanawha-Jackson Counties, 
development: Haney, Gene. 02642 


White, Stanton 


lithologic logs: 
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Wisconsin 
Geomorphology 
Southeastern, Troy Valley, buried, 
configuration: Green, J. H. 03159 
Geophysical surveys 
Keweenawan province, crustal structure, 
seismic: Farnuam, Paul Rex. 03200 
Sedimentary petrology 
Northern, Keweenawan clastics: Hite, David 
Marcel. 03203 
Southern, Platteville Formation: Rassam, 
Ghassan Noel. 03194 
Wyoming 
Maps, geologic 
Shirley Basin area: Harshman, E. N. 0299] 
Paleontology 
Diatoms, Eocene, Wagon Bed limestone, 
nonmarine: Lohman, Kenneth E. 
02655 
Mammalia, Eocene, Badwater Creek area, 
primates: Robinson, Peter. 03122 
Pisces, Devonian, Beartooth Butte Fm., new 
dipnoan: Denison, Robert H. 03002 
Stratigraphy 
Shirley Basin area, section: Harshman, E. N 
02901 
Tertiary, Wagon Bed limestone, Beaver 
Divide conglomerate: Lohman, Kenneth E 
02655 
Xenon 
Geochemistry 
Meteorites, iron, concentration, isotopes: 
Alexander, E. C. 03129 
X-ray diffraction analysis 
Data 
Kamacite from iron meteorites: Jaeger, Ralph 
R.02835 
Yttrium 
Analysis 
Spectrophotometric, molybdophosphoric 
acid: Madison, Bryan L. 02839 
Yukon 
Maps, isopach 
Northern, Devonian: 
Paleontology 
Brachiopoda, Pennsylvanian—Permian, 
brachythyrid, horridonid: Nelson, Samuel 
J. 02609 
Silurian-Devonian, Royal Creek area, 
biostratigraphy: Lenz, A. C. 02964 
Stratigraphy 
Devonian, northern: Norris, A. W. 02664 
Silurian-Devonian, Royal Creek area, faunal 
subdivisions: Lenz, A. C. 02964 


Norris, A. W. 02664 


Zinc 
Alaska 
Sinuk area, possibilities: Herreid, Gordon. 
02921 
Canada 
Geochemistry, carbonate-rock deposits, 
trace-element atomic ratios: Sangster, D. F 
02979 
Northwest Territories 
Pine Point area, exploration history: Seigt 
H.O. 02756 








Zinc 
Tennessee 
Readyville quadrangle, occurrence: Wilson, 
Charles W., Jr.02780 











